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Everything Vou Want 


in a Quick-Connective 
Pneumatic Coupling 








HANSEN = 
RING-LOCK COUPLING 


Compactly designed, the Hansen Series 3-RL Coupling effectively 
handles far more volume than any coupling of equal dimensions. 
On any job requiring 34” to 4g” connections—from the air line tc the 
air tool—this single size Hansen Ring-Lock Coupling — with com- 
pletely interchangeable Sockets and Plugs—does it all—makes it easy 
to keep stock of parts in balance — holds inventories to a minimum. 


To connect the Series 3-RL Coupling, you merely push the Plug into 
the Socket. To disconnect, just turn the sleeve. When Coupling is 
® Lighter. connected, a locking ring in Socket enters groove in Plug, provides 
® Effectively handles more vol- positive lock and insures tight fit. Sockets with aluminum bodies 
ume than any other coupling are available for use with small hand-operated air tools. 
of equal dimensions. 


®@ Smaller. 


@ Handles any job with fittings 
from %4” to Ye”, from the air 
line to the air tool. 





to -~ vom 


@ All Series 3-RL Sockets and om! lcm 
Plugs are interchangeable— = 


reduces stock inventory to a HANSEN SERIES 3-RL 
minimum, | Me Beeedak 


@ One-way shut-off — for pneu- 
matic service applications. 





@ Positive locking. 
Relative size of ordinary 
coupling required for effective 

sleeve lock. handling of same volume 


@ Equipped with automatic 
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Eractiug 
CYLINDER 
CONTROL 


CHOOsE FROM a broad selection of 
Hanna Valves to meet your requirements 
for exacting Air and Hydraulic 
control. Illustrated are but a few of the 
complete line of hand, foot, electric and 
pilot operated valves for directional and 
speed control. They all carry the 
Hanna nameplate—an assurance of 
extraordinary care in design and 
manufacture—which means years of 
maintenance-free operation. Your Hanna 
sales representative offers specialized 
experience in selecting valve combinations 


and developing control circuits. 


SEND FOR CATALOG 


Hanna Valve Catalog No. 254 
includes descriptions and speci- 
fications on the complete line. 


4" UNITITE JR. VALVES 


Hanna 4” Valves control air, oil or water pres- 
sures up to 500 p.s.i. The control lever requires 
only 80° movement for reversal. Hanna 4” 
Valves are 4-way but can be made 3-way, by 
plugging one port. Three models — column, 
standard and manifold mount—are available. 
Ideal for tubing and light piping. 


ELECTRIC VALVES 


The Hanna 4-way Solenoid Valve is small, com- 
pact, with low current consumption. It is adapta- 
ble to straight line piping—capacity is equal to 
rated pipe size. Of balanced spool type, it has 
a built-in solenoid pilot valve. Piping may be 
from bottom, sides or a combination. Available 
in ¥%”, Y”, 4%” and 1” pipe sizes. 


SPEED CONTROL VALVES 


Hanna Flo-Set Valves have micrometer grad- 
uations to assure exacting speed control. Avail- 
able in 14”, %”, 2" and 34” sizes, they are 
suitable for air, oil or water control, with 
maximum pressure to 250 p.s.i. They may be 
mounted in any position. 


UNITITE VALVES 


Unitite Valves are suitable as either 3-way or 4- 
way valves, operating at air, oil or water pres- 
sures up to 250 p.s.i. for the 4%”, 4”, and 34” 
sizes... up to 150 p.s.i. for the 1” size. . . and 
up to 100 p.s.i. for the 114” size. Three styles— 
for standard mounting, column mounting or 
manifold mounting—are available. 


FOOT OPERATED VALVES 


Available in %”, 42”, 34” and 1” pipe sizes, 
Hanna Foot Valves are ideal for applications 
where it is desirable to have the operator’s hands 
free for handling material. Single-pedal and 
double-pedal models, for pressures up to 250 
p.s.i, are available for use with double-acting 
air and hydraulic cylinders. 


GE] Hanna Engineering Works 


HYDRAULIC AND PNEUMATIC EQUIPMENT. 


.. CYLINDERS... VALVES... RIVETERS 


1741 Elston Avenue, Chicago 22, Illinois 
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SPEED COUPLERS 


“HI-LO” for highest air 
volume, lowest pressure drop 
Better efficiency, lower oper- 
ating costs for all air-oper- 
ated devices. 

Easy to use—snap on and 
off. 

Swivel action saves wear 
on hose. 

Wide selection of sizes for 
greater range of uses. 

Leak-proof seal. 

Interchangeable with many 
other brands of couplers and 
connectors. 

Write for bulletin No. 
5518T. 
THE ARO EQUIPMENT CORPORATION 

Bryan and Cleveland, Ohio 

Aro Equipment of California, Los Angeles, 


Calif., Aro Equipment of Canada, Ltd., 
Toronto 15, Ontario. 


Offices in All Principal Cities 


® 
SPEED COUPLERS 


Alse Air Tools... Air Hoists... Lubricating Equip- 
meat . . . Aircraft Preducts .. . Grease Fittings 


|HAROLD BEHM 
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select the CORRECT 
FLOW RE 


from the large variety 
of sizes, types and 
MClicialel men Zell teleli: 


¥ from WATERMAN 


ou LM 


lf accurate flow control of hydraulic 


oil under varying pressure conditions 


is a requirement—a WATERMAN 
FLOW REGULATOR is the answer. 


Fixed flow regulators can be set to control 


from 0.1 GPM to 80 GPM. 


Semi-adjustable regulators can regulate flows 


from 0.2 GPM to 40 GPM. 


Full range adjustable regulators can regulate 
flows from 0.5 to 20 GPM. for these 


free 
For corrosive fluids, WATERMAN FLOW FLOW 
REGULATORS can be manufactured from REGULATOR 
brass, bronze, naval bronze, stainless steel, BULLETINS 
titanium, or any known machinable metal. 








WATERMAN 
ENGINEERING COMPANY 


725 CUSTER AVENUE - EVANSTON, ILLINOIS 
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Timer Circuits 


M. G. Saake is the man to talk 
to about electric timer circuits 
for air and hydraulic devices. 
When we stopped by his office in 
New York, he showed us his cir- 
cuit notebooks. They represent a 
wealth of experience and ingenuity. 

Using several representative cir- 
cuits, Mr. Saake has written this 
month’s lead article which tells 
how and where motor timers can 
be used. An understanding of the 
operation of motor timers along 
with your ingenuity will help to 
simplify many control circuits. 


Electric Buggies 


Bob Vance, who authors the 
article about electric controls on 
industrial trucks, spent a couple 
hours enlightening us about bat- 
tery operated trucks. He is so con- 
vincing about their merits, that we 
wanted to resurrect Grandma’s 
old tiller operated “hot rod”. 

We asked Bob what the fellow 
who designs the hydraulics on a 
battery operated lift truck has to 
know about electrical controls. He 
gives us his answer in the article 
starting on page 53. 


Clobber Stopper 


In the dictionary we will never 
write, one of the twenty definitions 
for the word “clobber” is: This is 
what can happen when two auto- 
matic machines, one feeding parts 
to the other, get out of step. Clob- 
bering opens new vistas for the de- 
sign engineer. Experts in the pre- 
vention of clobbering will design 
clobber stopper circuits. 

All this clever repartee is to in- 
troduce you to the article by Carl 


about Applied Hydraulics 


Meckstroth of General Electric who 
describes an excellent circuit which 
assures cylinder movement only 
when machines are properly syn- 
chronized. 


Was Tucker Wrong? 


Maybe you've forgotten about 
the never-built Tucker car which 
was going to really be a super new 
post-war miracle. Since we were 
just interested bystanders with no 
money on-the-line, we don’t even 
recall whether it was Sam or Joe 
Tucker who was promoting this 
car. However, we do recall that one 
of the proposed designs had a fluid 


motor drive at each wheel. While 
it doesn’t look as though any major 
passenger car manufacturer will 
be using such a drive this week, 
there are signs which indicate that 
builders of crawler driven con- 
struction machines are discovering 
the hydrostatic transmission as an 
efficient power source. 

One hydraulic crawler tractor 
drive is described on page 62. 
This drive offers a number of op- 
erating advaniages—and what is 
more important such drives can re- 
sult in lowering the cost of the 
machine. 

Anyone want a Tucker stock cer- 
tificate—cheap? 





Greater Efficiency 


Not too many years ago, the use 
of hydraulics was limited to ma- 
chines where brute force was need- 
ed. Development of flow and pres- 
sure controls opened many new 
applications where accurate feed- 
ing with oil power is desired. Much 
work on feed circuits is being 
done to reduce the power losses, 
obtain greater accuracy and ability 
to handle a large range of varying 
loads. 

In this issue, J. R. Fawcett de- 
tails a relatively new type of me- 
ter-out circuit which greatly re- 
duces power losses. This article 
is one of a series by Mr. Fawcett. 
His first, an overall study of speed 
control methods, appeared in April. 
This month’s article and others 
which will be published through- 
out the rest of the year will detail 
the operation of these very useful 
circuits. 


for Metering Circui 


J. R. Fawcett 


Mr. Fawcett has been chief en- 
gineer of Budenberg Gauge Co. 
Ltd., in England since 1937. He 
worked on the design of machines 
to produce and measure pressures 
over 100,000 psi. Hydraulic ap- 
plications are now one of his major 
interests. 
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end leakage...have lock 
washer action with 


Precision 


Seal up to 10,000 psi 
eady or pulsating pressure 


Here is today’s answer to leakage problems created 
by face-to-face sealing. Dyna-seals not only completely 
eliminate leakage but make possible important reduc- 
tions in tooling, installation and maintenance costs. 

The secret of Dyna-seal success is a synthetic rubber 
sealing member, heat and pressure bonded to a steel 
washer. It supplies a positive lock washer action and 
reduces bolting torque. Under pressure, the flexing 
action of Dyna-seal assures a positive seal under all 
conditions—against water, gasses, petroleum products 
and many other fluids. 

Dyna-seals permit face-to-face sealing with no 
grooves to cut or special machining of surface to be 
sealed. Here is simplicity in assembly that reduces fabri- 
cation costs and improves product appearance as well. 

Use Dyna-seals on any flat surface under bolt or rivet 
heads, cap nuts, flanges, special fittings, etc. Let a Pre- 
cision engineer work with you and demonstrate the 
advantages of putting Dyna-seals into your products. 


} 


ote flare) of rubber sealing member. When com- 
pressed under any type of bolt, flange or screw, it 
— positive lock washer action, and reduces 
Iting torque. 


head is applied, sealing lips 
dc forming a convex shape 
opposing steady or pulsating pressure. Dyna-seal 
provides positive souling against leakage. 


“recision Rubber Products 


CORPORATION 


Depi. 1, Oakridge Drive, Dayton 1, Ohio Canadian Plant at: Ste. Thérése de Blainville, Québec 
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PNEUMATICALLY OPERATED KEY DRIVER SAVES TIME AND LIVES 


For driving in or out die and 
sow block keys in the forge shop, 
Erie Foundry Company developed 
and built a key driver, which re- 
places the hazardous method of 
driving keys by using a battering 
ram suspended from an overhead 
crane. 

This key driver, using plant air, 
can deliver an accurate blow with 
the controlled force of an 800 
pound steam hammer. 

All pneumatic components, ex- 
cept the lubricator are of the com- 
pany’s own design and manufac- 
ture. The unit is normally handled 


by a fork-lift truck, and for that 
reason overall dimensions are kept 
small for easy maneuvering. 

In operation the unit is con- 
trolled by a 4-way hand-operated 
valve. To strike a forward blow, 
the lever is moved rapidly in one 
direction. To eliminate the danger 
of overstroking and possibly dam- 
aging the ram end head of the cyl- 
inder, the cylinder was designed 
with a check valve in combination 
with a metering orifice. This sup- 
plies a cushion for the rod end in 
case the key was not hit by the 
time it traveled through the length 


of the stroke. To return the ram 
for another blow, the valve is 
moved through the neutral posi- 
tion, which exhausts both ends of 
the cylinder, to the opposite posi- 
tion which lets the ram come back. 
The length of each stroke and the 
force of the blow is controlled by 
the operator. It is possible to use 
less than the maximum force for 
driving a key in, while the maxi- 
mum blow can be used for driving 
a key out. 

Before this key driver was built 
the average key driving time was 
3% hours, requiring six men, and 
negligence on the part of any one 
man caused serious accidents. Now 
the operation takes 20 minutes, 
two men and no extreme physical 
efforts are required. vvV 


1955 NCIH Adds 
Computer Session 
As New Feature 


“Application of Electronic Ana- 
log Computers to Hydraulic Prob- 
lems” will be the topic of a gen- 
eral session at the 11th National 
Conference on Industrial Hydrau- 
lics—October 27-28, Hotel La 
Salle, Chicago. 

Papers will be presented by 
Hugo M. Martinez of the Berkeley 
Division of Beckman Instruments, 
Inc., John D. Strong of Electronic 


Continued on page 12 
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SMALL & LARGE 
PILOT VALVE 


DOUBLE SOLENOID 
VALVE 


SINGLE 
SOLENOID 
VALVE 


AIRMATION by VALVAIR — a control 
of components for Automation in air, 


vacuum and hydraulics. 


SINGLE OR DOUBLE SOLENOID 
VALVES, LARGE OR SMALL PILOT 
VALVES — Designed and built to 
J.1.C. Standards. Maximum Speed — 
Life — Range — Durability. 


9 DIFFERENT CONTROL ASSEMBLIES 
with 5 body types and 5 sizes give you 
thousands of different combinations. 


ASK FOR BULLETIN Al4 


Altitiate: SGinctair-Cotiins Vaive Company 


Representation in: Baltimore * Birmingham ¢ Boston * Buffalo « Charleston, y S Vo. 
Chicago * Cleveland « Cranford, N. J. ¢ Dayton ® Denver ¢ Detroit * Eureka, Calif 
Houston * Kansas City, Mo. * Logansport, Ind. © Lovisvillee Minneapolis © S$. Pasadena 
Philadelphia © Pittsburgh © Portland « St. Lovis © Seattle * San Francisco * Syracuse 
Montreal ¢ Toronto * Vancouver 
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CYLINDERS 


OFF SHELF DELIVERY 
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@ OIL pressure to 750—AIR to 200 P.S.!. 

@ New Compact Design ... Saves up to 
40% Space 

@ Proven Performance . .. with Extra 
High Safety Factor 

@ Super Cushion Flexible Seals for Air 
... New Self-Aligning Adjustable Oil 
Cushion 
@ Hard Chrome Plated Bodies and 

Piston Rods 
@ The Only Cylinders with all the 
Extras as Standard 


T-] Spacemaker Cylinders get 
first call for an ever-widening 
range of power movement jobs in 
industry today—because they’re 
so advanced in design . . . so 
efficient and dependable in 
performance. Wide selection 
of styles and capacities. Check 
your needs now! Send for 
bulletin SM-454-2. The 
Tomkins-Johnson Co. 
Jackson, Mich. 
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ALL COMPONENT PARTS ARE 
RACINE DESIGNED AND BUILT 


' They work better together” 
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LITTLE PUMPS 
WITH A 


Bia 


Seco radial pumps generate pressure within HOLLOW PISTONS. 
The higher the pressure the tighter the seal. No loss of mechanical 
efficiency. The piston assembly is completely surrounded by pressure 
lubrication and literally floats in a hydrostatic film of oil during the 
pressure stroke. 

For operations requiring extremely high pressure during some 
part of a cycle, a seco Series LA pump will give you that “big squeeze” 
at a point where the muscles of a larger, big volume pump begin to 
“tire out.” 

Or, for applications where no large fluid volume is required, 
but where higher working pressure would reduce the bulk of all com- 
ponents, these pumps will deliver pressures up to 10,000 PSI—with 
no servicing problem worth considering. 

If however, you use only pressures up to the widely accepted 
5,000 PSI range, consider this: At such pressures SECO pumps 
merely loaf, so far as stress and wear are concerned. 

These pumps are made in 5 models, delivering from 42 GPM 
to 5 GPM, and developing pressures of 3,000 PSI to 10,000 PSI. 
Whether your interest is in higher pressures, or simply in longer 
pump life and freedom from servicing—Send for complete informa- 


tion. 


SIMPLEX ENGINEERING CO., ZANESVILLE, OHIO 


SIMPLEX ENGINEERING CO. 
Zanesville, Ohio 


Please send complete information on seco Series LA Pumps. 


Title 


{ 
1 
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Associates, Inc., and Professor 
John A. Hrones, Director of the 
Dynamic Analysis and Control 
Laboratory, Massachusetts Insti- 
tute of Technology. 

The theme of the session will be 
to give a general understanding of 
how electronic analog computers 
work and to show how they are 
used to solve hydraulic problems. 
An informational presentation of 
computer theory, ways of simulat- 
ing hydraulic circuit elements on a 
computer and demonstrations of 
the solution of hydraulic control 
problems will be covered by the 
speakers. Two computers will be 


featured at the meeting. vv¥ 


Test Stand For 
Pneumatic Equipment 


A single universal test stand for 
all high and low pressure pneu- 
matic and vacuum equipment fitted 
to military aircraft has been de- 
veloped by The Hymatic Engineer- 
ing Company, Ltd., England. The 


° 


group of circuits with their associ- 
ated controls, gauges and measur- 
ing instruments enable the unit to 
simulate in the workshop any oper- 
ating conditions encountered in 
flight. 

Unit consists of four main sec- 
tions, each with its own instru- 
ments and controls. The first for 
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Continued on page 1/4 
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SPLIT V-RING 


PACKING 


thati reall, LEAKPROOF! 


LINEAR VEE-DAM RINGS 


Labyrinth flow and lateral leakage are stopped 
by LINEAR’S uniquely designed, revolutionary 
VEE-DAM RINGS. Installation of these trouble- 
saving, long-lasting packings is virtually foolproof! 


STURDY. 
RUBBER DAMS 


faced in opposite directions 
in the grooved hinge crea of 
each ring, hermetically seal 
off center groove sections when 
Linear VEE-DAM Rings are 
Niele ¢-teMele(-ti1) ge aed 
ing all labyrinth flow. 


EXTERNAL ABUTMENTS 


on the outside shoulder edge of the ring, 
staggered in relation to the internal dams, 
prevent lateral leakage, and provide stabiliz- 


ing support. 


U. S. Patent 
No. 2,665,151 


LINEAR VEE-DAM Rings save on installa- 
tion time because they don't require 
precise fitting. They provide a perfect 
seal with minimum gland load, giving 
lower friction against the ram and far 
longer life than ordinary packing. 


PERFECTLY ENGINEERED a 


Write or call for complete information 
on LingaR VEE-DAM Rings in a choice 


ee ee ee Ate whee 


N EA las 


of rugged, fabric-reinforced synthetic LINEAR. Inc. STATE ROAD & LEVICK ST. PHILA 25 PA 


elastomers, tailored to your requirements. 
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Dept. AH, 405 Lexington Ave. 


WITHOUT 
COST FOR 


ACCURATE TEMPERATURE CONTROL 
of Hydraulic Liquids PREVENTS LOSSES 


@ This NIAGARA AERO HEAT EXCHANGER cools the 
liquid for a large hydraulic press, preventing heat damage to the 
pump stuffing boxes. Using outdoor air as the evaporative cooling 
medium, it removes the heat at the rate of input (1,875,000 
BTU/hr.) with no cooling water consumption except a negligible 
amount evaporated. 

Air is free and cheaper to move than water. You can save much 
expense in pumping, piping and power, and quickly recover the 
equipment cost from the water saving. 

Similar Niagara machines cool water, oils, solutions, lubricants 
and coolants for many mechanical, electrical and chemical pro- 
cesses. You can cool quench baths, welding machines, plastic 
molds, furnaces, controlled atmospheres, gases, compressed air 
either for power or instruments or processes. In a closed system, 
your coolant is never contaminated. The system is simple and 
easy to keep up; the equipment has a long, useful life. Select from 
a wide range of sizes up to 30,000,000 BTU. 


Write for Bulletin 120 to obtain a complete description. 


NIAGARA BLOWER COMPANY 


New York 17, N. Y. 
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testing high pressure pneumatic 
components, the second for vac- 
uum pumps, low pressure air 
pumps and components; the third 
for hydraulically testing pressure 
vessels and the fourth for testing 
cylinders. 

Of fabricated steel frame con- 
struction with detachable steel cov- 
ers, the unit’s instrument panels 
can be easily removed to simplify 
maintenance and ensure safety in 
transit. vvv 


Hydraulic Dump 
Bucket Scoop Attachment 


This detachable dump bucket 
scoop, easily interchanged with 
standard forks on any SpaceMaster 
electric fork trucks, was designed 
by Lewis-Shepard Products, Inc. 
A double acting hydraulic cylin- 
der allows controlled dumping. To 
hold material in the scoop, it tilts 
up 10 degrees, and to dump it tilts 
down 40 degrees. Controls are lo- 
cated in the operator’s compart- 
ment. vv 


American Standards 


A 48 page publication, pub- 
lished and available from the 
American Standards Association, 
lists and indexes about 1500 Amer- 
ican standards, including those for 
construction and civil engineering, 
mechanical, electrical, metallurgy, 
chemical and many others. A sep- 
arate section deals with standards 
for consumer goods. vv¥ 


Continued on page 1/8 
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VICKERS INCORPORATED, DETROIT, MICHIG 

















LOW COST 
Vickers Series S22 is a new, 
streamlined steering booster built 
especially for smaller vehicles. 
The design permits high produc- 
tion economies ... and these 
economies are passed on to ve- 
hicle manufacturers. 


SUPERIOR PERFORMANCE 

The Series $22 has excellent op- 
erating characteristics ... provid- 
ing smooth, easy, fingertouch steer- 
ing under all conditions. Obstruc- 
tions, chuck holes, blown tires, etc. 
cannot spin the steering wheel or 
jerk it out of control on vehicles 
equipped with this Booster. Safer 
in traffic ...on the farm... in 
the plant. 















ENGINEERS. AND 
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SERIES $22 BOOSTER 


SIMPLIFIED DESIGN 
Servo valve is simplified and 
smaller. Ease of servicing is an- 
other advantage. 


EASY INSTALLATION 

Oil connections can be placed in 
any one of four positions (90° 
apart) with respect to ball stud. 
This and the compact design make 
installation exceptionally easy and 
reduce its cost. 


NEEDS LESS SPACE 
Design is unusually compact and 
streamlined. Series S22 will go 
into a minimum space and usu- 
ally requires little or no linkage 
change. 

DEPENDABLE 

All the “know-how” acquired in 
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Mickers. 

















Vickers more than 25 years expe- 
rience with hydraulic power steer- 
ing has gone into the design and 
manufacture of the Series $22. 
Vickers hydraulic equipment of 
all kinds has a remarkable record 
of dependability. This booster is 
no exception. 


ASK FOR NEW BULLETIN 

A new bulletin gives more infor- 
mation on the Series $22 together 
with appropriate Vickers Pumps 
and typical circuit diagrams. Send 
for Bulletin M-5107. 


For heavier steering applications 
and longer piston strokes, use 
Vickers Booster Series S23 (see 
Bulletin M-5106) or Model S6-315 
(see Catalog No. M-5101). 
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VANE TYPE PUMP 
This is the 
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New 1000 psi variable volume vane pump 


Denison MULTIPUMP delivers variable volume at constant speed... 
delivers constant volume at variable speed. Mere’s how you can benefit: 














CONSTANT VOLUME PUMP 


— ij — a me CONTRO! 


WITH MULTIPUMP 
| 
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“tf MULTIPUMP WITH VOLUME CONTROL SET 
ta — as FLOW ss 
oo. | 











MULTIPUMP delivers only the oil | 
needed by the circuit. No oil is 
L_,| diverted to tank at high pres- J 
sure. Result: Horsepower savings 


oe ES 


GPM 


















































FINGER-TIP CONTROL 


Small hand dial sets 
volume. Result: Easy, 
accurate volume 

control. tollee, Verilog Eiewoure of 

’ *Other sizes available on special crder. 

















First again! Denison’s MULTIPUMP intro- 


duces a new, exclusive hydraulic 


pumping principle of major im- DE N ISON 


ortance to industry. Learn how Cal ‘i * 
3 WE dnOll ice 


it can cut operating costs of 
your hydraulic systems. Write 
Denison, ask for Bulletin 190, 


THE DENISON ENGINEERING COMPANY 
1166 Dublin Road + Columbus 16, Ohio HYDRAULIC PRESSES + PUMPS 
MOTORS + CONTROLS 
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Now—here’s 
real fire prevention 


for your plant... 


New 
tire- 
Resistant f 


Gargoyle N Hydraulic Fluids 


Do you use hydraulic machines near furnaces, 
molten metal pots, red-hot steel slabs or other 
sources of ignition? If so, with oil in service, you 
have the possibility of a fire that could badly 





cripple your production. 


New fire-resistant Gargoyle Nyvac hydraulic 
fluids will prevent such fires. 


There are two types of these fluids—a straight 
synthetic fluid and a synthetic water base fluid. 
Both have been thoroughly proved in the field. 
Your particular machines and operations will 
dictate which product is best for your plant. 


Although synthetic in composition, these new 
products are still designed to keep your machines 
running on full production schedules with low 
maintenance costs. They are backed by Socony 
Mobil’s complete engineering service. 


The new Nyvac fluids round out Socony 

Mobil’s complete line of top-quality hydraulic 

fluids—all available from a single source of supply. 

$ Call your Socony Mobil man for complete details. 





Socony Mobil (cc’Xabuiitor 


FIRST STEP IN CUTTING COSTS 


SOCONY MOBIL OIL CO., INC., and Affiliates: MAGNOLIA PETROLEUM CO., GENERAL PETROLEUM CORP 
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Packings 


“_geimpervious to 
all hydraulic fluids 


»»» made of TEFLON 


Chemiseal hydraulic packings are 
made of pure duPont TEFLON to out- 
last other packing materials many 
times over. Chemically impervious, 
they have zero swelling in all hydro- 
carbons, new synthetic hydraulic 
fluids and solvents. Require no 
chemical inspection. Unmatched in 
anti-friction properties, tough, resil- 
ient, non-flammable, long wearing. 
Service temperature range is from 
minus 110°F to plus 500°F. 


Try Chemiseal back-up rings that 
greatly lengthen “O”’-ring life and 
prevent extrusion. Availablein solid, 
split and spiral types in all com- 
mercial and AN sizes for “O”’-ring 
packings, gaskets and universal fit- 
tings. Catalog OB-1152. 


Try Chemiseal V-type packings for 
manual or automatically operated 
valves. Seal with low gland pressure 
and operating torque. Supplied with 
square-end TEFLON adaptors if re- 
quired. Catalog TP-1053. 


UNITED STATES GASKET COMPANY 


Campen 1, New Jersey 


a 


FLUOROCARBONS & OTHER PLASTICS 


FABRICATORS OF 
Representatives in principal 
cities throughout the world 
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Gallons of Water— 
But Plenty of Air 


Equipment used at the Corn 
Products Refining Company gets 
a daily washing. Water seepage 
on the air valves which operate 
the cylinders to empty starch vats, 
was quite a problem. Two years 


ago the company installed special- 
ly built 34 inch 4-way solenoid- 
operated air valves which are gas- 
ket sealed with locked in screws 
so the covers will not loosen or 
leak. Protecting the solenoid and 
valve mechanism against moisture, 
dirt and dust, a battery of these 
valves has given trouble-free op- 
eration under the daily wetting 
conditions. 


Compressed Air 
Handbook 


The second edition of the Com- 
pressed Air Handbook, prepared 
by various groups and individuals 
of the Compressed Air and Gas In- 
stitute, has been published. 418 pp, 
price $8.00. 

Divided into six sections—typ- 
ical applications of compressed air 
and gas; air-operated portable 
tools and rock drills; the compres- 
sed air system; positive-displace- 
ment compressors; dynamic-t ype 
blowers and compressors; and 
compressed air engineering data 
and test procedure—the volume 
shows how to select the proper type 
of compressed air tool for a spe- 

Continued on page 20 
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PILOT VALVES 
NEAT e ROBUST e COMPACT 


This new series of solenoid-operated pilot valves is a notable addition to the existing 
Keelavite range of sequence and interlock control gear. Its field of application in au- 
tomatic hydraulic machinery is extremely comprehensive by virtue of the numerous 
alternative standard assemblies. Identical units may be used for electrically controlled 
piloting duties or small flow direction control. A further range can be mounted direct- 
ly on to current Keelavite 34,"', |", 1'/>"" and 2" directional valves to form a composite 
pilot-operated direction control unit. A gasket mounting type is available for attach- 
ment to other equipment. 


HYDRAULIC DATA ELECTRIC DATA 


Working pressure 2,000 p.s.i. * Rated Flow Continuously rated solenoid °* Single or 

I'/og.p.m. *° '/," B.S.P. ports °* Internal and double acting * 110-440 volt, single phase 

external pressure and exhaust connections * A.C. supply ° Initial Load 350 v.a. °* 

Choice of several standard pistons * . Send Closed load 60 v.a. * Terminal box rotatable 

for data sheet giving installation dimensions. through 360° * Solenoids housed in stove 
enamelled covers. 


THE RECOGNISED AUTHORITY ON HYDRAULIC POWER TRANSMISSION 





DARCOVA PUMCUPS mean EFFICIENCY | 
to cost-minded engineers! 


ie air and hydraulic cylinders and 
reciprocating pumps Darcova 
Pumcups actually retain full efh- 
ciency throughout their life span... 
and they outlast most other pack- 
ings at least 3 to 1! 


Special texture engineering plus 
the Darcova Pumcup principle 
makes it possible for Pumcups to 
hold their peak volumetric effi- 
ciency. Moreover, Pumcups per- 
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mit equipment to be operated at 
reduced speeds, save power, pro- 
long equipment life and eliminate 
the need for frequent replacement 
shutdowns. 

For less maintenance and lower 
operating costs find out more 
about Darcova Pumcups. Write for 
Bulletin No. 4502 on Pumcups 
for air or hydraulic mechanisms, 
Bulletin No. 4401 on Pumcups 
for reciprocating pumps. 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 15, Pa. 


= PUMCUPS 
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cific job, its efficient operation and 
proper maintenance. 

Extensively illustrated, including 
charts and tables, the information 
presented will help to meet the re- 
ference needs of users and prospec- 
tive users of this basic pneumatic 


equipment. vv 


Automatic Sealing 
Machine Packages 
Hydraulic O-Rings 


To eliminate costly hand sealing 
and prevent spoilage due to grease, 
moisture and corrosion, Douglas 
Aircraft Company Inc. uses this 
high-speed automatic sealing ma- 
chine. The company ships thou- 
sands of O-rings, used for sealing 


hydraulic systems and equipment, 
to Air Force and Navy installa- 
tions all over the world. Providing 
a complete packaging system, the 
machine seals and prints small 
bags containing O-rings at speeds 


up to 7000 bags per hour. yyy 


Two Weeks Intensive 
Training Course in 
Basic Oil Hydraulic Power 


The National Conference on In- 
dustrial Hydraulics and the Illinois 
Institute of Technology have enrol- 
led 25 men to take this course. 
June 13-24. The course consists of 
lectures, discussions, laboratory 
demonstrations and exercises. 
Some of the lectures, which cover 
from basic hydraulic components 


Continued on page 24 
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You're covered 





when you use 





General Controls’ line of quality automatic controls 


More and more designers find one simple rule short-cuts their control problems 
with a quick solution: “Check General Controls first!” For the chances are 
the complete GC line has the perfect answer to your problems whether it’s a 
time switch or thermostat, a midget solenoid or mighty hydramotor. Get 
acquainted with the branch office (one of 38) nearest you... one source— 
one responsibility—near at hand—at your service. 


K-27 MAGNETIC VALVE 


= 
r 


yp 


Stainless steel for 
high sulp5ur fuels 
syrups, juices 
acids, alkalis, etc 
Pressuies to 300 
pst. Midget size 
Mu'ti poised — op 
erates in any pos 
tion 


K-273 MAGNETIC VALVE 


3 way flow or 
mixer type. Com- 
pact, multi poised. 
For air, water, hy- 
draulic fluids— 
charging or empty- 
ing systems. Nor- 
mally open or 
closed. Choice of 
flow patterns. 


K-10 MAGNETIC VALVE 


Lever action for 
higher seating 
pressure. Excellent 
general purpose 
valve for primary 
fuel, feed water, 
steam, air. (300 
psi max. operating 
pressure differen- 
tial.) 


TIME SWITCHES 


Wide selection for 
domestic and com 
ner r} 
sprin Ww 


atehial atela 


— 


ar 


K-15 MAGNETIC VALVE 


Piloted piston de 
sign. Large f 
apacity 
pressure dror 
air, gas 


derivatives. Versa 


th 
vith 


team 
tile 
‘asses 


variat 


HYDRAMOTORS 


Wide range of 
types in complete 
range of pipe 
sizes and body 
styles to provide 
safe, dependable, 
durable answer to 
all liquid transfer 
problems. 


across the board 


K-21 MAGNETIC STOP VALVE 


K-123 MAGNETIC VALVE 


3 way—for nor- 
mally open or 
normally closed 
directional control 
and mixer applica- 
tions—on pneu- 
matic or hydraulic 
operated devices, 
machine tools, etc. 


AIR MOTOR VALVES 


Air perate j 


‘| GENERAL CONTROLS 


PLANTS: GLENDALE, CAL.+ BURBANK, CAL. + SKOKIE, ILL. © 38 BRANCH OFFICES SERVING THE NATION 


yuiic 


MANUFACTURERS OF AUTOMATIC CONTROLS FOR THE HOME, INDUSTRY AND THE MILITARY 
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ECONOMIZE! GET MORE FLEXIBILITY! DESIGN WITH THIS 


new, all-pressure line of 


‘hydraulic cylinders 


Here’s a dramatic opportunity to build new, im- 
proved performance into your products. This 
space-saving, weight-reducing line of hydraulic 
cylinders helps you produce more dependable 
equipment . . . that looks better . . . and costs 
less. And — Blackhawk cylinders are available 
in a complete range of sizes, in push and pull 
double-acting design, or, in models of the push 
or pull single-acting type. 


Standards or specials . . . produced by 
expanded Blackhawk facilities 


You can make attractive savings when you specify 
Blackhawk cylinders. That’s because of Black- 
hawk’s expanded facilities and continuous pro- 
duction of standard cylinders (and other hy- 
draulic components). What's more, high flexibil- 
ity of the new cylinder design permits economical 
production of specials on reasonably long runs. 


Our business 


is hydraulics... 
to help power your business 





For positive, long-life, low- 

cost controls, you can't eat 

Blackbawk Hydraulics wheth- 

er they are pumps, - 

or valves... a Single com- 

ponent or a complete hydraulic 

system. Get the facts now. A This huge paver features an automatically 
Blackhawk Hydraulic Control ; 

expert will be glad to analyze controlled hydraulic system. The new 
your requirements. Or, you style Blackhawk cylinders perform an 
can write for detailed engi- a oe - - 

neering literature on Black- important part in “split-second” control 


hawk hydraulic components of its mixin d ving cycle 
for original equipment. xing and paving Cycies. 





A Blackhawk “Power-Packer”’® self-con- 
tained pump, valve and reservoir unit 
is used on this lift truck. 


See Sweet's Product Designer's File. 


BLACKHAWK 


BLACKHAWK MFG. CO., HYDRAULIC CONTROL DIVISION + DEPT.M-5265- MILWAUKEE 1, WISCONSIN 
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Send for Bulletin EM-51 which shows 
various types of Snap-lock Limit 
Switches available, design features, 
specifications, wiring diagrams, or- 
dering data—and other National 
Acme electrical components and 
controls. 
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control dependability 


inany language 


Proven stamina under all kinds of operating requirements (some in- 
stallations requiring more than 400 contacts per minute) has made 
National Acme SNAP-LOCK Limit Switches a top-heavy favorite 
with both design and production engineers, 


Mechanical simplicity and ruggedness are the reasons why Snap- 
Locks have proven an outstanding success in thousands of heavy duty 
equipment installations. The record shows that in many such cases, 
they have stood up under more than 15,000,000 contacts. 


Built in a variety of sizes and designs including water resistant and 
special purpose types. 


Ask us to assist you in designing these trouble-free 
switches into your equipment 


SEE US AT THE MACHINE TOOL SHOW, SEPTEMBER 6-17 
BOOTH NUMBERS 324 AND 705 
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Specify NEW Jannate 
heat-resistant 


packings 








210°F. intermittent use 
190°F. constant use 

















Rhoads has recently developed a new heat-resistant leather 
for hydraulic and pneumatic applications. 
During the last several months, these packings have been tested 
in the field under a variety of difficult operating conditions. 
This new Tannate leather has consistently outperformed the 
best of the previous leathers under higher temperatures 
and we are now proud to include it in our line. When specified, 
they will be supplied at no extra cost. 
Tannate heat-resistant packings are recommended for temperatures 
up to 190° F. continual use or for intermittent use up to 210° F. 
Tannate packings will not readily cold flow or score the most 
highly finished surface. They provide an effective seal against 
hydraulic oils and many other gases and liquids. 
Tannate has a low coefficient of friction . . . is custom impregnated for 
high or low pressure operation —precision molded and accurately 
finished to fit snugly against shafts and cylinder walls. 


For further details write J. E. Rhoads & Sons, 
2100 W. Eleventh St., Wilmington 99, Del. 


*Availoble in U, Vee, Cup, Flange and disc for 
hydravlic ond pneumatic equipment. When ordering 
please specify Tonnote Heat-Resistant packings 


MELEE 


INDUSTRIAL LEATHERS 
WILMINGTON +» NEW YORK + CHICAGO + ATLANTA 


24 Circle 84 on Reader Service Card 


| 


J 


BRIEFS/ 














Jcontinued/ 





to circuit designs and circuit ap- 
plications, will be presented by men 
actively engaged in the oil hydrau- 
lic industry. The course was espe- 
cially designed to benefit shop, 
maintenance, operating and sales 


personnel. vvy 


7000-Ton 
Hydraulic Press 


To produce aircraft parts with 
complicated contours, McDonnell 
Aircraft Corporation’s St. Louis 
plant has installed this giant press. 
The base of this press is housed 
in concrete which extends 15 feet 
below floor level. The press uti- 
lizes a comparatively new method 
for deep drawing metal parts by 
a combination cushion and rubber 
pad process. vvv 


Last Call for 
Cash Awards 


July lst is the deadline for your 
entry in the 1955 APPLIED HYDRAU- 
Lics Prize Paper Contest. You can 
submit any paper you feel would 
make a suitable article for AH. 
Judges will award $1200 in prizes. 
Papers which do not win a prize 
but are considered by the judges as 
worthwhile will be published and 
paid for. So your time spent in 
writing the article will earn you 
dollars and prestige. Photographs 
and drawings are very important. 
Don’t put off writing your article. 
July 1st is almost here. vv 
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Wherever throw-off, 


drip or squeeze-out 


isa problem... 


USE SUNTAC OIL 


OIL LEAKAGE MEANS: 
higher lubrication costs 
messy machines 
hazardous oil slicks on the floor 


SUNTAC OIL: 
cuts leakage 
lowers oil costs 
minimizes hazardous floor conditions 


In addition to its leak reducing properties, Suntac 
has all the high quality of expensive general-pur- 
pose oils. Suntac is fortified against oxidation to as- 
sure long oil life and against rust and corrosion to 
protect valuable machines. And, last but not least, 
because the leak-reducing agent is 100% petro- 
leum, Suntac leaves no gummy film or residue. 


For more information about Suntac, the oil espe- 
cially made to prevent drip, throw-off and squeeze- 
out, see your Sun representative or write for your 
copy of Suntac Technical Bulletin to Sun Oil Com- 
pany, Philadelphia 3, Pa. Dept. AH-6. 


INDUSTRIAL PRODUCTS DEPARTMENT 


Shas eeiabvonin SUN OIL COMPANY 


lubricate a bearing! c , ~ Philadelphia 3, Pa. 


IN CANADA: SUN OIL COMPANY, LTD., TORONTO AND MONTREAL 
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Vour Best = <m 


Inches Size 
“Ue 12 a 1 2 


Source Is Marie 


My 36 x 36° 





Ve 
% 
Ya & Up 
* Con be furnished 
in Va sheets 











HERE’S WHY: You can DIAMETER INCHES 
1 
. . . Ye 
a wide variety of sizes— te 
J / 1% 
and be certain of complete 1% 
. . 1” 
uniformity throughout. 1% 
Our strict density control 2 
m vA 2% 
assures you thoroughly 2% 
3 
non-porous Teflon— Other diameters 


on specification 


order in quantity and in 





free from any flaws which 
might possibly affect 
your end use or product. 
Dimensions are accurate 


to your most critical 
‘ TYPICAL SIZES 
tolerances—no rejects, INCHES 


; . % 
of time. You get product “Va 


. rn . BY 
purity—Teflon at its . 


waste of material or loss 


best in every one of its = 
2 
remarkable characteristics. 





Delivery is prompt—you 

get the quantity you 

want when you want it. 
Since the availability of 

Teflon, “John Crane”’ 

engineers have worked 

with Industry to successfully 

solve innumerable problems and 

develop new applications. You can 

benefit from their experience 

and know-how. 


Request full information and ask for our bulletin, The Best in 
Teflon. Crane Packing Co., 1805 Cuyler Ave., Chicago 13, ill. 
In Canada: Crane Packing Co., Ltd., 
617 Parkdale Ave., N., Hamilton, Ont. 
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FUTURE EVENTS 


July 25-29 and August 1-5: 
Two special programs on Strain 
Gage Techniques. First week “Fun- 
damentals of Strain Gage Tech- 
niques”, second week “Applica- 
tions of Strain Gage Techniques”. 
Massachusetts Institute of Tech- 
nology, Cambridge, Mass. 


August 22-September 2: A 
program in “Numerical Control of 
Machine Tools”. Massachusetts In- 
stitute of Technology, Cambridge, 


Mass. 


September 6-17: The Nation- 
al Machine Tool Show at the In- 
ternational Amphitheatre and the 
Production Engineering Show at 
the Navy Pier, will be held simul- 
taneously in Chicago. The Produc- 
tion Engineering Show will include 
exhibits of hydraulic and pneu- 
matic components, electronic de- 
vices, lubricating systems and 
many others. 


September 12-16: “Instru- 
mentation Paces Automation” is 
the theme of the 10th Annual In- 
strument Conference and Exhibit 
of the Instrument Society of Amer- 
ica, scheduled for the Shrine Ex- 
position Hall and Auditorium, 
Los Angeles. In conjunction with 
this conference will also be an 
Analytical Instruments Clinic. 


October 24-28: The Canadian 
Tool & Equipment Show, to be 
held at the Show Mart, Montreal, 
Canada. 


October 27-28: The Eleventh 
National Conference on Industrial 
Hydraulics will be held at the La 
Salle Hotel, Chicago. For reser- 
vations write to C. A. Arents, Sec- 
retary, Illinois Institute of Tech- 
nology, Technology Center, Chi- 
cago 16. 


November 14-18: Chicago Ex- 
position of Power and Mechanical 
Engineering. Chicago Coliseum, 
Chicago, IIL. vey 
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Announcing. io 


. Al etical Index of Prod- 


6 4 « 
T ‘S a f —- ucts and Manufacturers. 
MA S$ . Index te Catalog and Manu- 


facturers Outlets 


| CATALOG | 


D Section. Section wil! in- 
clude specimen pneumatic, hy- 
draulic and electrical diagrams; 


Oo i Fluid Power Circuits; pipe and 
Fy tubing selection tables; charts 
' of hydraulic fluid characteris- 


tics; graphic solution charts and 
fundamental formulae for se- 


FLUID POWER oa 
PRODUCTS 


guide or “yellow pages" type 
of listing of independent out- 

A LONG NEEDED MASTER REFERENCE FILE 

(compiled by the editors of Applied Hydraulics) 


READY OCTOBER 1955 


listed alphabetically by city 
and state. 

Now for the first time, a single source of 

reference for engineering and technical 





CLOSES FOR ADVERTISING 
JULY 15, 1955 


Manufacturers 
Your catalog sheets filed in the MASTER CATALOG are assured 


data, replete with graphs, charts and 
tables, a product directory section, 
backed up by manufacturers’ condensed 
catalog sheets, a trade name index (first 
time published) and a geographically ar- 
ranged “Where to Buy It Locally” section 
(Yellow Pages Directory). First time 
published. 


All this valuable information in a hand- 
some hard cover bound single volume, 
thumb notch indexed for easy reference. 
A reference manual of infinite value to 
designers, engineers and specialists in 
fluid power application and operation. 
Covering hydraulics and pneumatics. 


Compiled and Published by 


New York 

60 East 42nd Street 
New York 17, New York 
MUrray Hill 7-3420 


Chicago 


Chicago 11, Ill. 
WhHitehall 3-1655 
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of permanent pre-indexed availability in a volume of high refer- 
ence traffic by the very people whose responsibility it is to 
select, specify and buy your products. Be sure your customers 
and potential customers have your condensed specifications for 
easy reference in this time-saving master catalog. If you have 
not made your space reservation, write or wire for complete in- 
formation. (Space users have their listings throughout the 
Catalog in bold face type.) 


Distributors’ Advertising Closes July Ist. 


Your advertisement in the "Yellow Page Where to Buy It Locally" 
section in full page, one-half or one-quarter page units, arranged 
geographically, sells your organization to local area customers 
and prospects, as well as establishing your reputation as a pro- 
gressive sales agency to the trade nationally. If you haven't 
reserved your space, write or wire for rates and information. 
Most areas already well represented by distributor advertising. 
Advertisers have their listings in bold face type. 


CATALOG INQUIRIES ARE "READY TO BUY" INQUIRIES 





520 North Michigan Ave. 


Distribution over 12,000 to OEM and Inplant 


users of fluid power is guaranteed. 


APPLIED HYDRAULICS 


1240 Ontario Street . 


SUperior 1-9622 


Los Angeles London 

3460 Wilshire Blvd. 31 Palace St., Westminster 
Los Angeles 5, Calif. London S.W.1, England 
DUnkirk 9-9364 Victoria 2608 








Cleveland 13, Ohio 


HYDRAULIC 
CYLINDER 


RH Series 2000 P.S.I. 
heads are 
retained by 
a single 
screw thread 


for maximum strength 


Low stress concentration 


Greater resistance to fatigue 
and shock loading 


Rotatable pipe ports and 
mounting pads 


Compactness and Alignment Accuracy 


difficult to obtain in any other type of 
construction AIR CYLINDERS 


In choosing Hydraulic Cylinders what are you look- 
ing for? Compactness? Adaptability? Greater ef fi- 
ciency in operation? You’re sure of all three when 


you specify Pathon Series RH 2000 P.S.I. and Se- 
ries QH 1000 P.S.I. Hydraulic Cylinders. HYDRAULIC DIRECTIONAL 


Write us today for our catalog. Let us show you CONTROL VALVES 
why Pathon is rapidly becoming the leader in its 
field. 


DO A BETTER JOB FOR YOU 





NG CO. 


3823 Pacific Avenue Cincinnati 12, Ohio 
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New Products 


Components, tools and equipment for fluid 
power systems. For more information fill 
in and mail post card bound in this issue. 


AIR CYLINDER 
.. + for universal mounting 


Designation: 900 Series 
Features: Quick, easy mounting 
or removal from jigs and fixtures 
is provided by the one-piece alumi- 
num casting which has a flat base 
for either horizontal or vertical 
mounting. Holes are slotted so cyl- 
inder can be installed, relocated or 
removed by merely loosening hold- 
down bolts. 


TEST STAND 
. . - for higher capacity and 
pressure 


Designation: Model KG-100 


Applications: The unit can be 
used in testing such accessories as 
relief valves, actuating cylinders, 
pressure regulators, brake valves, 
hand pumps, and many other com- 
ponents. 


Design: The test stand is capable 
of delivering 40 gpm at 5000 psi, 
and incorporates a 20,000 psi hand 
pump for static and proof pressure 


ROTOR ACTUATING VALVE 
. .- for mobile equipment 


Designation: Type 555-RO 

Features: The self-contained 
mechanism actuates one to three 
hydraulic cylinders, and is designed 
for 300 to 1500 psi operation with 
a capacity of 400 gpm at 1500 psi. 
Other principal features include ex- 
clusive full floating position, built- 
in bypass to minimize piston creep, 
and ball-bearing, minimum-friction 


Specifications: Overall length 
with piston retracted is 434 in. for 
l-in. stroke and 5%4-in. for 2-in. 
stroke. Cylinder is spring-return 
type. Piston rod extends 7% in. in 
retracted position and operates in 
oilite bronze bushing. Air connec- 
tion is ¥g in. Available in 2-in. bore 
size. 


Modernair Corp. 
San Leandro, Calif. 
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tests. And air circuit is included for 
testing air system components, and 
the stand also contains a d-c circuit 
for electrical components. Multiple 
circuit outlets and control valves 
permit testing several components 
simultaneously when the unit is 
used for production testing. The 
equipment is especially applicable 
to the aircraft industry and is ap- 
proved by the military services. 
Greer Hydraulics, Inc. 


New York International Airport 
Jamaica 30, New York 
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construction which assures easy op- 
eration and long service. 


Application: Four-way valve is 
for positioning hydraulic cylinders 
in bulldozers, road machinery, min- 
ing machinery, hydraulic lifts, earth 
moving machinery, power tools, 
farm machinery, and other similar 
applications. 
A. W. Cash Co. 
Decatur, Ill. 
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When You Need A Filter— 
Get The Advantages Of 


Marvel SYNCLINAL Design 
It’s BALANCED 


For Top Performance! 


LOOK FOR THESE IMPORTANT FEATURES 





ENTIRE FILTERING 


SUMP TYPE (Cutaway) AREA IS ACTIVE 


STEADY EVEN 


FLOW 
oe. 


LESS 
MAINTENANCE — 


NO 
REPLACEMENT COSTS ———— 


For All Hydraulic and Other 


In the selection of a filter to obtain maximum efficiency and quality, 
the most important point to consider is a specific type filter that 
will offer greatest ACTIVE filtering area with ample storage capac- 
ity for filtered out particles, rather than total filtering area alone. 
Over 550 Original Equipment Manufacturers install Marvel Synclinal 
Filters as Standard Equipment because they are designed to give 
this all-important balance for greatest efficiency in filtration of 
liquids in all hydraulic and other low pressure circulating systems. 
Flow of liquids is maintained at a constant, steady rate of speed 
produced by the pump which brings about the desired effect of 


rr SUFFICIENT 
STORAGE CAPACITY 


————= EASY TO 
CLEAN 


_—_ 


LESS PRESSURE 
BUILD-UP 


LONGER PERIOD 
OF OPERATION 


LINE TYPE (Cutaway) 
Low Pressure Liquid Systems 


a gentle, evenly distributed accumulation of filtered out particles 
against the entire filtering surface with less restriction of fiow. 
Result—longer periods of productive operation at minimum main- 
tenance down-time. If this important balance is lacking due to 
efforts to cram too much filtering mesh for the sake of total rather 
than active area, filters soon become clogged causing pressure 
build-up, turbulent flow and in general decreases the efficiency 
of operating equipment. Depend on Marvel Synclinal Filters For 
All Your Filtration Requirements. 


EASY MAINTENANCE 


Both sump and line types may be disassembled, cleaned 
and reassembled by any workman in a matter of minutes. 
Line type operates in any position and may be serviced 
without disturbing pipe connections. 


WATER FILTERS 


Both sump and line type filters have been adapted for 
use in all water filtering applications. No changes have 
been made in the basic, balanced synclinal design. 


A SIZE FOR EVERY NEED 


Available for sump or line installation in capacities from 
5 to 100 G.P.M. Greater capacities may be obtained by 
multiple installation (as described in catalog). Choice 
of monel mesh sizes range from coarse 30 to fine 200. 


FILTERS FOR FIRE-RESISTANT 
HYDRAULIC FLUIDS 


Marvels most recent development is a filter for the 
efficient filtration of all types of fire-resistant hydraulic 
fluids. 


IMMEDIATE DELIVERY! 


As in the past, Marvel continues to offer IMMEDIATE 


DELIVERY. 


MARVEL ENGINEERING COMPANY 
625 W. Jackson Bivd., Chicago 6, lil., Phones: FRanklin 2-3530 & FRanklin 2-4431 


Without obligation, please send me complete data on Marvel Synclinal Filters, as indicated: 


Catalogs 
containing 
complete data 
available on 
request 


Catalog 

Catalog #300—For WATER 
Name 
Title 


Company 


June, 1955 


106—For Hydraulic Oils, Coolants and Lubricants 


Data on filters for Fire-Resistant hydraulic fluids. 


Address 
City 





Fully hydraulic push-button control 
panel for a 100 ton Cartridge Case 


Packaged Unit comprising 22 Drawing Press. 


h.p. motor mounting two Ax- 
ial Plunger pumps, supply 
tank and control panel, op- 
erating pre-stressed concrete 
machine 


Any desired pressure is “at 
your fingertips” when operating 
the Autodraulic Control System 
—and without solenoids! Already 

giving consistent and unfailing 

performance throughout N. 

America in a wide variety of ap- 

plications, the Autodraulic Con- 

trol System cannot fail to 
_ give increased perform- 
"\ ance and greater economy 
' \ in your plant. 





Control Desk for 500/500 
ton Downstroking, Prefilling 
Press 





CONTROL SYSTEMS 
TOWLER BROTHERS (PATENTS) LTD. * RODLEY, NR. LEEDS * ENGLAND 





Sole Agents U.S.A. and CANADA 
MACMILLIN ENGINEERING CORPORATION 
2125 HOWARD STREET, CHICAGO 45, ILLINOIS 
Ambassador 2-1191 
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e ; GENERAL SERVICE 
TINY : x VACUUM 
; V5 Series 
2- & 3-Way 


Tl TAN . 2 « \ | Bi : . 0-1000 p.s.i. 


MINIATURE 
CUT-OFF 
3 n V2 Series 
hydraulic systems 1.79 2-Way 

* r 0-250 p.s.i. 


NU eliilehilael Nas lilac) ts 





QUICK EXHAUST 
(extra fast 
cylinder return) 
QV5-3 Series 
3-Way 

0-150 p.s.i. 





Sk , 


epeeiall: ) Sery po es 

cS She. Tees One ome eae = HI- PRESSURE 
age of aubsaiativek Tt s he RSG.” ge: eae HYDRAULIC 
but as powerful as Hercules. . . ag V10 Series 
built to give dependable, trouble- a 2- & 3-Way 
free service through 0-1000 p.s.i. 


millions of cycles! 


The V10 is a spring-loaded, direct-acting slide-type valve with 1D 
internal parts made of stainless steel. Its precision-honed bore SANITARY 
and centerless-ground, heat-treated plunger guarantee con- V4 Series 
trolled leakage — at pressures up to 1000 p.s.i. and flow up to ~ tone ; 
5.4 g.p.m.! It is especially suitable for operating cylinders in ma- ° —" 
chine tools, door openers, etc. we 

Like all Skinner solenoid-operated valves, the V10 is furnished EXPLOSION-PROOF 
with highest grade, varnish-impregnated ‘‘Nema Class A”’ coils. X5 Series 
Molded, waterproof coils are available on request. 2- & 3-Way 


SPECIFICATIONS : 0-1000 p.sil 
Pressure Rating — 0-1000 p.s.i. [safe maximum (burst) pressure: 
3000 p.s.i.] 
hy — two- or three-way, normally open, normally closed, 
or directional control. 
Effective orifice diameter — %,” 
Pipe Size — \" NPT (also available with ports drilled into 
bottom of valve body for direct mounting). 
Electrical Outlet — <neetype or 4%” NPT conduit 
(housings can be rotated 360°). eee ee 
Voltages — all common AC and DC voltages. ans rey ; 
Maximum Power Consumption — AC — 10 watts; ow 0-150 p.s.i. 
DC — 12 watts. 
Do you have a solenoid valve problem? HI-FLOW INDUSTRIAL 
Call yued pom A Skinner resident engineer— 3=— M Series 
your pi jmmmedintaly. >» gees 2- & 3-Way 5-150 psi. 
er sii stad Ei ws oS ea 
















SKINNER ELECTRIC VALVE Div. 
The Skinner Chuck Company 


105 Edgewood Avenue, New Britain, Conn. wey 
[ | Please send me your new General Catalog. Sine 
ie Please have a Skinner representative call on . 


SOLEN NOID PSMGGRRR SS pe Webs SEN UMECN 6H Ote6 daw oe 460 cbs 6000 cs 


Mime: 








New Products / 


TALK ABOUT / continued F 
HIGH PRESSURE 
HOSE ASSEMBLIES. —~ Oy )) | PRESSURE SWITCH 








Designation: Series SG1-02 

Features: Improved performance 
is achieved with special design pro- 
visions for increased freedom of 
action. A special sub-plate is avail- 
able to permit mounting in appli- 
cations where a machined pad is not 
provided. Unit provides ease of in- 
stallation, maintenance, and replace- 


Fi 


ip 


& 


— you'll want to know about the 


i ANCHOR 
DUCTILE SLEEVE FEATURES 
f 


or 


f 


i\ 


pevveamn 
ww 


Applications of Extreme Pressure 


The advantages of Anchor Duc- | ment when applied to hydraulic 
. . presses, production and processing 
tile Sleeve Typ S coup lings ae | machinery, machine tools and other 
simple as ABC — | industrial hydraulic equipment. 
, ie : Specifications: Available in three 
A. Ductile Sleeve is imbedded into the mesh models for wide pressure range cov- 
of the outer woe braid of the hose thru erage: 100 to 1000 psi, 100 to 2000 
external swaging of coupling shell. psi, and 500 to 5000 psi. Pressure 


. Ductile Sleeve metal forms into the internal settings are adjustable throughout 
the complete pressure range of each 


grooves of the coupling shell. This virtually et : 
salient cecil: tektienn oink of the model. Nominal current ratings are 

: ——s - 10 amperes at 110 volts for the 100 
steel re-inforcing wires of the hose. to 1000 psi size, 5 amperes at 220 
volts for the 100 to 2000 psi size, 
and 3 amperes at 440 volts for the 
500 to 5000 psi size. 

Vickers, Inc. 

We have them in full range of sizes. Minimum Detroit, Michigan 
burst pressures up to 28,000 Ibs. Circle 128 on Reader Service Card 


. Positive oil seal is accomplished by long uni- 
form grip of grooved steel insert in con- 
tact with tube of hose. 











We olso have many other types of hose assem- 


blies to choose from. DIRECT LIFT 
Let me send you the full story — Write! ww audities oaaes construc- 


tion, rugged housing 
Designation: Bulletin 8030A 
Design: The only moving part in 
this new valve is a stainless steel 
core and composition disc housed 
in a heavy duty forged brass body. 
Z The simple construction and oper- 
349 North Fourth Street « Libertyville, Illinois | ation of the valve permit easy main- 


Branch Offices: Dallas, Tex.; Plymouth, Mich. Continued on page 36 
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Why limit yourself to “STOCK” sizes? 


Hannifin can ship 
the cylinder you need 
within 48 hours! 


(NEW AND EXPANDED PRODUCTION FACILITIES MAKE THIS POSSIBLE) 











Any mounting style in: 


Series "A" Square Head Air Cylinders—12" to 14” bore 
Series "H"” Square Head Hydraulic Cylinders—1%2" to 8” bore 
Series “LW” Cast Head Air Cylinders—1” to 12” bore 


Strokes Rod Ends 
As specified to 60” Catalog standards, including standard alternates. 
Most special rod ends require only 24 hours longer. 
Cushions Quantity 
Either or both ends if required Normally any quantity you need for rush jobs. 


For large quantities specify your requirements. 
















‘ Do you have these two 
° er by phone newest Hannifin catalogs? 
When the need is urgent ; 
call long distance. armas 113— } Aun, ~ 
Experienced sales engineers Series “H" > a 
will handle your order Hydraulic Cylinders / oa ~~ 
BULLETIN 213— rd ay 
“7 t 
CALL HANNIFIN CYLINDER SALES pe So ee 4 q 
Des Plaines Number—VAnderbilt 4-0151 re 
From Chicago Phones Only—ROdney 3-4000 Write for your copies 





HANNIFIN 


Hannifin Corporation, 545 S. Wolf Road, Des Plaines, Ill. 
Air and Hydraulic Cylinders * Hydraulic Power Units « Pneumatic and Hydraulic Presses * Air Control Valves 
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Back of the JOHN DEERE No. 55 
Combine is a story of... 


7 *, 
a > at 
Ce ee ee ; 
S SE as ee 


voor" oe “eee 


CHD Power 
The famous HYDRECO Four-Bolt design 
Hydraulic Pump provides Oil Power on 
the John Deere No. 55 Self-Propelled 
Combine to position the Auger Plat- 
form and control the Variable Speed 
Drive. This model 1506 Pump delivers 


3.3 gpm at 1200 rpm with pressures 
to 1500 psi... other models to 130 gpm. 


New Products / 





i 


fe 


Pressure Balanced wear plates 
mointain a fixed clearance be- 
tween weer plates and gear 
feces regardiess of pressure. 
This feature in HYDRECO 
oyna and Motors minimizes 
oll slippage ond power loss... 
volumetric efficiency and me- 
chenical efficiency remain 
high! 


Build the hydraulic circuit around the de- 
pendability of HYDRECO components. 
More and more design engineers find this 
premise leads to successful performance 
in service whether the application be farm 
equipment, machine tools, materials hand- 
ling or construction machinery. 


HYDRECO Oil Power ... Pumps, Motors, 
Valves and Cylinders have one important 
characteristic in common .. . they're de- 
pendable. And the engineering that con- 
tributes this dependability may berelied up- 
on to make significant contributions to your 
present and projected hydraulic problems. 


Write for brochures on HYDRECO 
Pumps, Motors, Valves and Cylinders. 


HY DRECO oivision 


THE NEW YORK AIR BRAKE COMPANY 





1104 EAST 222nd STREETe CLEVELAND 17+OHIO 
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tenance of internal parts without 
removing valve from the line. It can 
be mounted in any position to facil- 
itate electrical connection. 

Features: The normally-closed 
valve requires only 10 watts to op- 
erate. When energized, the solenoid 


lifts the core and attached disc di- 
rectly off the seat. A closing spring 
returns the core and disc to a tight- 
ly-seated position when the solenoid 
is de-energized. 
Specifications: Valve is available 
in ¥% and 14 inch pipe sizes. 
Applications: For control of low 
pressure up to 7 psi. 
Automatic Switch Co. 
Orange, New Jersey 
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O-RINGS 
. . . with .015-inch cross 
section 


Features: O-rings are molded 
from silicone rubber with cross sec- 
tion about the same as a hog’s bris- 
tle. These meet the needs for min- 
iaturization especially in instrumen- 
tation. 


Bacon Industries, Inc. 
Watertown, Mass. 





INTERNATIONAL SALES OFFICE, 90 WEST ST., NEW YORK 6, N. Y. Circle 130 on Reader Service Card 
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SELF-SEALING SCREWS 
... eliminate thread sealing 


Design: Fasteners use principle of 
sealing mating surface to screw 
head. This is accomplished with an 
O-ring in the specially designed O- 
ring groove under the head. Fric- 
tion between the seal ring and the 
fastener has been eliminated by the 
use of a thin Teflon washer between 
the O-ring and the fastener head. 
The rubber flows evenly in all di- 
rections and permits the fastener to 
be reused many times for access 
doors or drain plugs. The screw 
head which is oversize to accommo- 
date the O-ring provides greater 
tensile strength, greater sealing ca- 
pacity under shear action, and a 
greater sealing area. 
Aero Bolt & Screw Co., Inc. 
Stamford, Connecticut 
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CYLINDERS 
. . +» for industry and 
agriculture 


Features: Cylinders are con- 
structed of roller-burnished seamless 
mechanical tubing with aluminum 
pistons and heads. A wide variety 
of end fixtures, packings, and ac- 
cessories are available. Cylinders can 





be supplied from 11 to 5-in. bore 
with strokes to 10 ft. Agricultural 
cylinders have a working pressure 
of 1500 psi and industrial cylinders 
have a working pressure of 2500 
psi. Change-over can be made by 
replacing O-ring seals with indus- 
trial packing. 

Hemco Mfg. Co. 

Argonia, Kansas 
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AIR VISE 
... speeds operations 


Designation: Model 60 

Design: The ram of this air vise is 
driven by a long-life, multiple type 
diaphragm instead of a piston, elim- 
inating packing glands, cross head, 
friction losses, air leakage, and need 
for constant lubrication. Heavy duty 
diaphragm is rigidly clamped be- 
tween precision ground surfaces of 
rugged iron castings. 


Continued on page 39 
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CONTROLLED FLUID POWER 


TO SPEED UP TRAVERSE 
AND FEED CYCLE! 


DUDCO PF-100 Series Double Pumps with 
combination relief and unloading valves pro- 
vide high circuit flexibility through either 
automatic or external pilot control. For 
example...in a “hi-lo” circuit, large volume 
delivery is available for a fast traverse cycle. 
Then, during the feed cycle, when small vol- 
ume is required, one pump section unloads 
automatically...saving dollars in horse- 
power! These pumps can also be operated on 
separate circuits . . . each circuit protected by 
its own relief valve. 


DUDCO Pumps can operate continuously at 2000 psi. Their exclusive 
“Dual-Vane” feature and advanced design combine to assure long, 
trouble-free performance and maximum simplicity in servicing. Thus, 
they are a natural choice for a wide variety of high production equip- 
ment, including: Machine Tools, Hydraulic Presses, Die Casting and 
Plastic Moulding Machines, Closing and Clamping Devices and other 
functions calling for controlled variation in Pump volume. 


The PLUS factors in DUDCO Pumps weigh heavily at the sales end— 
so, WRITE...get the facts on DUDCO Dual-Vane Hydraulic Pumps 


and Fluid Motors. 


9 U D C oO DIVISION 













aa 


TWO VANES ARE 
BETTER THAN ONE 


The hydraulically counter- 
balanced DUAL-VANES in 
DUDCO Hydraulic Pumps 
eliminate wear producing 
loads normally caused by 
unbalanced hydraulic forces 
and vane acceleration. DUAL- 
VANES also maintain MUL- 
TIPLE SEALING BARRIERS to 
slippage and power loss. 
DUAL-VANES are a patented 
and exclusive DUDCO feature. 




























THE NEW YORK AIR BRAKE omen) 


1704 EAST NINE MILE ROAD * HAZEL PARK+ MICH. 
INTERNATIONAL SALES OFFICE, 90 WEST ST., NEW YORK 6, N. Y. 
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NNOUNCING — 
anew rotary air valve 
that’s maintenance-free 





EXPLODED VIEW of new MAC 4-way, 3-position, hand-operated air valve. Cadmium plated. Available in 1/4” and 3/8” sizes. PATENT APPLIED FOR 


Here is an entirely new, simplified hand valve—designed 
and backed by MAC to outperform and outlast virtually 


any air valve in the industry. 


It is one of the few specifically designed for hand opera- 
tion. A rotary 3-position type, it permits easy, variable 
throttling . . . operates smoothly at pressures up to 
150 psi will operate millions of cycles without 


maintenance or measurable wear. 


The rotor is of long-wearing Hy-Car rubber bonded to 


the shaft. Unlike other valves where the holes pass over 
the ports, the MAC rotor passes only over smooth, 
rounded surfaces — guaranteeing a superior seal and 
longer valve life. There’s no metal-to-metal contact. No 
scoring of surfaces. No danger from dust or dirt, either, 
owing to a special “O” ring seal under the valve’s handle. 


Check into this new MAC valve now. And ask about our 
complete line of modern, low-cost valves, too. Telephone 
your MAC representative listed at the right, or write us 
direct for free literature. 


MECHANICAL AIR CONTROLS, INC. 


10030 Capital, Oak Park, Detroit 37, Michigan 
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PHONE YOUR NEARBY “MAC” 
REPRESENTATIVE FOR 
DATA AND DELIVERY 


CALIFORNIA 
a 7 Spier Co., 4700 San Pablo 
Ave., OLym 
SOUTH @ Te he Rucker Co., 4956 Fire- 
stone Bivd., Kimball 8271 


ILLINOIS 
CHICAGO 43— Mechanical Air Controls, 10336 
South Western Ave., Hilltop 5-3640 


INDIANA 

FORT WAYNE 3—Neff Engineering Co., P. 0. 
Box 2001, Station A, 2339 Crescent Ave., 
EAstbrook 7391 

INDIANAPOLIS— Jack Neff, 42nd St. Station, 
P. 0. Box 7361, HUmboldt 6421 

SOUTH BEND —Dick Futter, 103 South Var 
sity Dr., 2-4856 


MASSACHUSETTS 
BOSTON 34—Electrical Apparatus Co., Inc., 
1200 Soldiers Field Rd., STadium 2-7440 


MICHIGAN 
BAY CITY—Fred Kober, 506 Chilson St., 
2-2629 
FLINT—Kober Sales Engineering Co. 514 
Beach St., CEdar 8-5123 
GRAND RAPIDS —Kober Sales Engineering 
Co., 190 Monroe Ave., GLendale 4-3252 


MINNESOT 
MINNEAPOLIS 4 Air cadacerinn | & Supply 
Co., 2445 Nicollet Ave., Filmore 55 
ST. PAUL 14—W. H. Schulz Co., 2438 Frank- 
lin Ave., Midway 2744 


MISSOURI 
ST. LOUIS COUNTY — Oscar E. Jost Co 
P. 0. Box 162, St. Ann, HArrison 8-4488 


NEW YORK 
BUFFALO 21—C. H. Tepas Co., 200 Washing 
ton Hwy., Circle 3210 
NEW YORK 7—C. H. Ribble Co., 261 Broad 
way, WOrth 4-6227 


OHIO 
CINCINNATI—The R. W. Nichols Co., Fidelity 
Federal Savings — 2087-9 Sherman Ave., 
Norwood, ELmhurst 2440 
DAYTON —The R. W. Nichols Co., 407 Realty 
Bidg., Michigan 4724 
OLMSTED FALLS—The R. W. Nichols Co., 
P. 0. Box 6, BErea 4-1379 
TOLEDO 4—The R. W. Nichols Co., 510 Man- 
hattan Bidg.. MAin 8623 
YOUNGSTOWN 3—The R. W. Nichols Co. 
202 Schwenn-Wagner Bidg., Riverside 4-4550 


OREGON 
PORTLAND— The Rucker Co., 911 N. W. Hoyt 
St., BEacon 0205 


PENNSYLVANIA 
PHILADELPHIA 4—Grand Air Hydro Div., 
K. Wm. Ostrom & Co.. Inc., 3717 Filbert St. 
EVergreen 2-5444 
SBURGH 22—The R. W. Nichols Co., 101 
Investment Bidg., ATlantic 1-6050 


TEXAS 
DALLAS 18 
6409 Maple Ave., 


WASHINGTON 
SEATTLE—The Rucker Co., Whyte-Henry 
Stuart Bidg., Rm. 203, MAin 2783 


WISCONSIN 
MILWAUKEE 16—Neff Engineering Co., 2837 
North 50th St., Hilltop 5-3340 


CANADA 
ONTARIO, HAMILTON —Hi 
neering Sales, P. 0. Box 23 (275 
JAckson 9-2262 


Womack Machine Supply Co 
Dixon 6997 


nson_ Engi- 
ames, North) 


MECHANICAL 
AIR CONTROLS, INC. 


DETROIT 37, MICHIGAN 
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Features: High speed pneumatic 
vise has a jaw gripping force of 15 
times air line pressure. At its maxi- 
mum operating pressure of 150 psi, 
the vise develops 2225 Ibs force. 





Applications: Jaws clamp quickly 
and firmly for faster drilling, tap- 
ping, milling, or assembly opera- 
tions. Any amount of force, down 
to a light squeeze for delicate work 
may be had by regulating air pres- 
sure. Soft steel jaws are easily fitted 
with cavities to hold castings, screw 
machine parts, etc. 
W. R. Brown Corp. 
Chicago, Illinois 
Circle 133 on Reader Service Card 


FEED CONTROL PANEL 
. . » with adjustable rates 


Designation: LA, LB, LD Series 
Features: Panels provide rapid 
traverse forward, either one or two 


adjustable forward feed rates, and 
rapid return. Models are either all 


vam Y 





electrically operated or with elec- 
trically operated reversing control 
and cam operated feed selector. The 
electrical portion of panels is sole- 
noid-controlled, pilot-operated pro- 
viding the advantages of small sole- 
noids with low current require- 
ments, smooth operation, and com- 
pactness. 


Pe continued Pr 





Design: If solenoid burns out, rap- 
id traverse forward or rapid return 
will not occur out of cycle to en- 
danger tooling. Gasketed covers 
seal solenoids from moisture and 
dirt. Feed rates are adjustable from 
10 cu. in. per min. to 4.2 gpm with 
the feed rate control mechanism 
designed for fine adjustment over 
the full range. Panels are designed 
for sub-plate mounting and can be 
furnished with or without sub- 
plates. 


Double A Products Co. 
Manchester, Michigan 
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SYNTHETIC MATERIAL 
... for low temperature seals 


Designation: S-2048, S-6526 





Features: Material S-2048 com- 
bines flame resistance, resilience at 
—130°F, high mechanical strength 
and easy handling characteristics. 
Exposed to 2000°F for 20 seconds, 
the material extinguishes its flame 
in 30 seconds and shows no signifi- 
cant change in length. Material S- 
6526 offers a high degree of resist- 
ance to compression set as well as 
excellent handling qualities and 
flexibility at temperatures down to 

130°F. Parts tabricated for low 
temperature service require only a 
short cure to obtain optimum phys- 
ical properties. Both materials may 
be extruded, molded, or calendered. 


Dow Corning, Corp. 
Midiand, Michigan 
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For more NEW PRODUCT reviews 
turn to page 96 





SP) Fae SU RUBTING 


CAN REAULY TAKE IT! a 


Summerill Seamless Steel Pressure Tubing is 
made to specification to withstand far greater 
pressures than other commonly used tubing 
materials. It flares easily and takes sharp bends 
in stride without flattening or developing an 
“orange peel” effect on the bend. 

Summerill Pressure Tubing is made from 
prime raw materials in one of the nation’s 
most modern tubing plants, and laboratory- 
controlled from raw materials to finished 
product. Every tube is carefully tested and 
inspected before it leaves our plant, to insure 
you against costly pressure tubing breakdowns. 
And remember this: You can count on 
Summerill for exceptionally fast service on 
your tubing problems because we're small 
enough to cut through red tape .~". and big 
enough to give you volume production on the 
types and sizes of tubes you need. 

Why not let us work with you on your tub- 
ing problems? Address: Summerill Tubing 
Division, Columbia Steel & Shafting Company, 
Pittsburgh 30, Pa. 


| ¢ 
Summol -F 


District Offices: 
BUFFALO * CHATTANOOGA + CLEVELAND * DAYTON 
DETROIT + HARTFORD * NEW YORK * PHILADELPHIA 
PITTSBURGH + MILWAUKEE * CHICAGO 


HYDRAULIC TUBING © SPECIAL TUBING ¢ MECHANICAL TUBING © DIESEL TUBING © PRESSURE TUBING © AIRCRAFT TUBING 
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12-PAGE CATALOG 


on 
P Hydraulic Gear 
Type Pumps 


d Integral Motor 
Pump Units 


e Fluid Motors 


OvER 100 MODELS 


@ CAPACITIES: '/s GPM to 30 GPM 

@ PRESSURES: Up to 1500 PSI 

@ SPEEDS: Up to 3600 RPM 

® DRIVES: Direct or Geared 

@ TORQUES: Up to 60 in. Ibs./100 PSI 


© AVAILABLE WITH OR WITHOUT 
BUILT-IN RELIEF VALVES 


for 
HYDRAULIC POWER * LUBRICATING 
CIRCULATING + FILTERING 
TRANSFERRING 


e This new combined catalog contains 
performance charts and pump data sheets 
on WEBSTER’s complete line—enables you 
to completely evaluate and describe your 
requirements. It should be included in the 
library of every hydraulics or design en- 
gineer. Write for your copy today -+++-+- 
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MANUFACTURERS 


" 


WEBSTER ELECTRIC COMPANY 
Dept. AH, Racine, Wisconsin 


Please forward a copy of your new 12-page 
Bulletin H3A1. 


NAME 





TITLE 





COMPANY. 








ADDRESS 
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F ACOMPLETE LINE OF OIL HYDRAULIC PUMPS FROM '/s TO 30 GPM CAPACITY 
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Useful Literature 


RELIEF VALVES . . . Revised catalog sheets listing 
new part numbers assigned to 44-in and ¥-in pilot 
type relief valves to simplify specifying models of dif- 
ferent pressure ranges are now available from Fluid 
Controls, Inc. The valves which are designed for maxi- 
mum accuracy are available with either standard pres- 
sure adjustment or hand knob. The valves are recom- 
mended for material handling equipment, machine 
tools, and mining machines. Operating performances 
of the valves, cross-sectional drawings, and typical 
installation diagrams are included in the new sheets. 
Circle 175 on Reader Service Card 


AIR COOLER . . . and moisture separator are fea- 
tured in Bulletin 711 issued by R. P. Adams Co., Inc. 
The bulletin also gives a procedure for computing 
the moisture content in any given system. The after- 
coolers assure air within 10°F of the cooling water 
permitting efficient removal of the moisture by the 
separator. The literature shows construction and gives 
specifications for the equipment and indicates several 
applications. Also included is information on the 
company’s air filer with a description of its oper- 
ation and features. 
Circle 176 on Reader Service Card 


JIC STANDARDS ... A new revised up-to-date 
issue of the JIC Hydraulic Standards for Industrial 
Equipment is now available from Miller Fluid Power 
Co. The new issue presents the standards in complete, 
unabridged form including all revisions made at the 
January 1953 meetings of the group. Also included 
are the recommended practices on hydraulic packings 
and seals, examples ot packing code identification, a 
sample circuit using JIC symbols, a glossary of terms, 
and other useful information. 
Circle 177 on Reader Service Card 


PACKING LUBRICATION .. . Technical Bulletin 
No. 10 recently released by Goshen Rubber Co., Inc. 
presents the problems of packing lubrication and vari- 
ous solutions. The bulletin describes a process called 
Gorlube which incorporates a lubricant into the work- 
ing surfaces of rubber packing, O-rings, valve seats, 
resilient mountings, and similar parts. The charac- 
teristics and test results of this process are given with 


For your free copy of publications 
reviewed, fill in the reader service card 


application recommendations. The process should be 
considered a yes george yd lubricant to enhance the 
performance and life of rubber parts operating in 
commonly used hydraulic fluids, liquid lubricants, 
or greases. 

Circle 178 on Reader Servite Card 


ELECTRIC MOTORS .. . Booklet 1856 issued by 
U. S. Electrical Motors, Inc. describes their new Type 
H open motor. By increasing precision of manufac- 
turing processes, with tolerances to closer limits and 
improved electrical characteristics, the new motor is 
more compact than previous models. An outstanding 
feature is its new fully protected design. The booklet 
points out that the motor conforms with the new 
NEMA specifications, and exceeds previous models in 
horsepower per cubic inch. The slot design has been 
improved and the asbestos-protected windings have 
been reinforced and strengthened. 
Circle 179 on Reader Service Card 


FIRE RESISTANT HYDRAULIC FLUID .. . Be- 
cause of the many applications in the steel industry 
where use of a fire resistant hydraulic fluid is im- 
perative for safety reasons, a special leaflet on the 
subject has been released by E. F. Houghton & Co. 
Emphasized in the leaflet are the lubricity and oxida- 
tion stability of their non-foaming, water-base fluid. 
It is non-toxic, will not attack hydraulic packings and 
can be pumped and used at low temperatures. 
Circle 180 on Reader Service 


VARIABLE VOLUME PUMP .. . Denison Engi- 
neering Co. has published Bulletin P-7 describing 
their variable volume vane pump for pressures up to 
1000 psi. The bulletin discusses features of the pump 
such as variable delivery control, compensator con- 
trol, remote control, and venting. The pump replaces 
a conventional hi-lo pump installation, eliminating 
the unloading valve and check valve required in that 
installation. Circuits are shown in the bulletin com- 
paring these and other circuits. The pressure com- 
pensated pump delivery remains constant within 
approximately +59% regardless of pressure fluctua- 
tions in the circuit or variations in pump shaft speed. 
Circle 181 on Reader Service Card 
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DISCONNECTED IN 1 SECOND 


INSTALL SNAP-TITE “H" COUPLINGS: 


e Snap-Tite “‘H’”’ Series couplings are constructed so that the 
valve is completely closed in coupler before disengaging the 
nipple seal, eliminating fluid spray, and the only loss of fluid 
is the few drops in the nipple cavity. 


¢ Powerful springs keep valves shut tight when “‘H’”’ couplings 
are disconnected. 


——— = _ S— 
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Check your couplings. Are they creating accident hazards and \ 
losing costly fluids? Are offensive odors and flammable gases 
escaping from them? 








SNAP-TITE’S ‘‘H’’ COUPLING, SIZE FOR SIZE, IS THE SMALLEST 
COUPLING WITH HIGHEST STRENGTH AND HIGHER EFFICIENCY 


Recessed valve washers . . . fluted valve stems . . . valve stops with mini- 
mum flow restrictions . . . large inside diameter—these combine to allow 
maximum flow capacity with lowest pressure drop. 

Available in sizes Ye" to 10” in alloy steel or to specifications 


SNAP-TITE COUPLINGS CAN HANDLE ALMOST ANYTHING THAT FLOWS 


See the Snap-Tite representative in your city or write for Bulletin 240A Sumy) Wt | / N ea 
- 
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1948-1955 


Sikorsky’s 


7-year 


experience 


with Texaco 


THIS 5,000 ton Bliss press at 
Sikorsky Aircraft, Bridgeport, Con- 
necticut, went into service seven years 
ago with an initial fill of Texaco Regal 
Oil R&O as hydraulic fluid. Some 
four years later a cooling coil in the 
hydraulic system broke and the entire 
charge had to be withdrawn. En- 
gineers found the original Texaco 
Regal Oil R&O still in perfect condi- 
tion and the system completely free 
from sludge and rust. 

It was, however, decided to use this 
oil for other purposes in the plant 


and to put the press back into opera- 
tion with a fresh fill of Texaco Regal 
Oil R&O. Recent inspection, after 
three more years of service, shows the 
oil still in “like new” condition today 
—the system perfectly clean. 

Texaco Regal Oils RGO—a com- 
plete line to meet all hydraulic re- 
quirements —are turbine-quality oils, 
refined from choice stocks and forti- 
fied with effective inhibitors of rust 
and oxidation. In fact, tests prove 
Texaco Regal Oils R&O to be more 
than ten times as oxidation resistant 


as ordinary turbine-quality oils. 
Throughout their extra-long service 
life they provide notable protection 
against sludge, rust and foam. 

Let a Texaco Lubrication Engineer 
help you increase the performance 
efficiency of all your hydraulic equip- 
ment. Just call the nearest of the more 
than 2,000 Texaco Distributing Plants 
in the 48 States, or write: 


ss w ss 


The Texas Company, 135 East 42nd 
Street, New York 17, N.Y. 


TEXACO Regal Oils R&O 


FOR ALL HYDRAULIC UNITS 
TUNE IN... TEXACO STAR THEATER starring JIMMY DURANTE or DONALD O'CONNOR on television... Saturday nights, NBC. 
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@ By M. G. Saake 


MOTOR TIMERS for Dwell Contro/ 


HEN an automatic machine must dwell during one of its opera- 

tions, the automatic-reset timer enters the electrical circuit to 
provide the adjustable delay. Many different designs of timers are 
available and the importance of correct selection is emphasized when 
we consider that the loss in production from a single timer failure 
can be many times the cost of the timer. 

The timers described in this article are of the automatic-reset 
type and incorporate a synchronous motor, solenoid-actuated clutch, 
and contacts. Such timers have a wide range of timing intervals and 
provide accurate and consistent repeat timing. These timers have 
three phases of operation—reset, timing, and timed out. In reset, the 
clutch solenoid and motor are de-energized and all contacts are in 
their normal position. In a simple type of timer, a snap switch is 
actuated at the end of the timed interval. When the clutch solenoid is 
de-energized, the timer resets and the switch is released. Another 
more versatile timer has its contacts controlled by the clutch sole- 
noid as well as the motor. In such a timer, the contacts can be ad- 
justed to be open or closed in each of the three timer phases, The 
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Cylinder / 
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FIG. 1. THIS SIMPLE CYLINDER arrangement is 
applicable to production machines with a synchro- 
nized transfer operation. 


Cylinder 2 








timer motor may be energized through one of 
these contacts or the motor may be energized by 
some other action. Thus the timer can serve as a 
relay prior to its action as a timer. 

When the motor is energized, the timing phase 
begins. When the motor stops after the preset 
time, it actuates or deactuates the contacts accord- 
ing to the arrangement of the timer. This is the 
timed out phase and it lasts until the solenoid 
clutch is de-energized resetting the timer for an- 
other cycle. 

Where a sequence of linear motions is required, 
the problem is readily solved by the selection and 
application of limit switches. These act as “pilots” 
for the electrical components which in turn op- 
erate air or hydraulic cylinders. In this manner 
the operations are synchronized and can occur 
repeatedly. These operations may be “end-to-end” 
with one starting when the other stops, or they may 
overlap, either being the result of limit switch 
actuation. 

Figure | illustrates a common timing problem. 
Cylinder 1 moves down, dwells, and then retracts. 
Cylinder 2 then moves forward and back to com- 


























FIG, 2, ELECTRICAL SCHEMATIC for control of 
cylinders in Figure 1. 

|, Closing Start switch energizes timer clutch CL 
through closed limit switch LS-3. 

2. Timer contacts TR-A and TR-B close energizing 
timer motor TR and solenoid valve SV-1. Cylinder 
1 moves down and dwells. 

3, After the preset time, motor stops and opens con- 
tacts TR-A and TR-B de-energizing motor and sole- 
noid valve. Timer solenoid clutch remains energized 
and timer is in timed out phase. 

4, De-energized valve allows Cylinder 1 to retract. 
In its retracted position cylinder 1 actuates limit 
switch LS-1 which in turn actuates relay CR. 

5. Contact CR closes, maintaining relay CR circuit 
and energizing solenoid valve SV-2 to extend Cylind- 
er 2. This allows limit switch LS-3 to open resetting 
timer. 


6, Cylinder 2 moves forward until it actuates limit 
switch LS-2 de-energizing relay CR and solenoid 
valve SV-2. 

7. Cylinder 2 retracts and closes limit switch LS-3. 
This energizes timer TR to repeat the cycle. This 
cycling continues until the Start switch is opened. 


Fig. 3. DWELL TIME for the die and the injection ram are timer controlled. 





FIG. 4. ELECTRICAL CIRCUIT 
FOR INJECTION MOLDING. 


|, Pressing Start switch energizes timer clutch CL-1. 
Contact TR-1A closes maintaining clutch circuit and 
energizing Close-Die valve. Die closes. 

2. At the same time, contacts TR-1B open. As the 
die moves from its full position, limit switch 
LS-1 closes in preparation for the Die-Open cycle. 
3, When die is fully closed, limit switch LS-2 closes 
and energizes timer TR-2. Contacts TR-2A close 
energizing Injection-In valve. Injection ram moves 
forward and dwells. 

4, After preset iod set on timer TR-2, contacts 
TR-2A open de-energizing Injection-In solenoid 
valve, and contacts TR-2C close energizing clutch 
coil of counter and motor of timer TR-1. Timer 
TR-1 timed interval now begins. 

5. Counter contacts C-A and C-B close. Contact 
C-A energizes Injection-Out valve, relay CR-1, and 
counter count coil. These are maintained through 
contact CR-1 in series with limit switch LS-4. 

6. When Injection ram is fully out, limit switch 
LS-4 is deactuated. This de-energizes Injection-Out 
valve, relay CR-1, and the counter count coil. One 
count is thus recorded. This also energizes the Injec- 
tion-In valve and relay CR-2. These are maintained 
through contact CR-2 in series the limit switch LS-3. 
Injection ram again moves in. 

7, When Injection ram is fully in, limit switch LS-3 
is deactuated initiating the same action as described 
in 5. 

8, Thereafter the pre-pack action of the Injection 
ram continues until the complete strokes correspond 
to the number set on the counter dial. At this point 
the pre-pact counter counts out and automatically 
resets. Both contacts C-A and C-B open. 

9. Meanwhile timer TR-1 has been timing and when 
it times out contact TR-1B closes. This energizes the 
Die-Open valve. The press opens and when fully 
open limit switch LS-1 is actuated de-energizing Die- 
Open solenoid valve. 


plete the cycle. When cylinder 2 is fully retracted, 
cylinder 1 again moves down and the operation 
continues in this manner until the start switch 


is opened, 

Figure 2 shows the electrical schematic circuit 
for this operation. As a matter of good practice, 
cylinder motion should not be part of the timed 
function, as the time of motion tends to differ with 
each operation. In this particular application, cvl- 
inder 1 is actuated at the same time as the timer, 
so its movement is included in the timed interval 
and inaccuracies are introduced. If greater ac- 
curacy were required, a normally open limit switch 
could be connected in series with the timer motor. 
This would be actuated with cylinder 1 in the fully 
extended position. Although the timer clutch would 
be energized when the start switch was closed, the 
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timer would first act as a relay and would energize 
solenoid valve SV-1. Timing would not begin until 
cylinder 1 was in its fully extended position, at 
which point the limit switch would close. 

This illustrates the flexibility of this circuit and 
others similar to it. By minor circuit changes the 
delay could take place on either the extend or 
retract stroke of either cylinder 1 or 2. 


INJECTION MOLDING CIRCUIT 


We can now apply these elementary design 
principles in a more complicated circuit for the 
control of injection molding presses such as that 
shown in Figure 3. These are used for thermoset- 
ting plastics to make television cabinets, large 
grilles, and furniture. Die casting machines have 
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a sequence of operations similar to injection mold- 
ing presses. The operations of both machines in- 
volve basic straight line motions occurring in the 
following sequence: 


c. Injection ram out 
d. Open die 


a. Close die 

b. Injection ram in 

Since most presses are hydraulically operated at 
high pressures with resulting thrust measured in 
tons, this sequence must be accurately controlled. 
The factor of safety gains importance when we 
picture the injection operation with the die open. 
Hot, uncontained plastic is an extreme hazard to 
personnel. In the case of a die casting press, molten 
metal can be even more physically damaging and 
must be controlled with even greater care. Safety 


FIG. 5. LIQUID FILLING machine was made auto- 
matic with an air cylinder controlled by a timer. 
be 
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FIG. 6. LIQUID FILLING machine circuit provides 
cylinder dwell while nozzle head is lowered. 
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precautions must be provided in the electrical and 
mechanical interlocking of the control system 
to achieve maximum safety. 

Dwell periods are required on both the die 
closing and the injection strokes, and on some 
presses the injection ram must make several pre- 
pack strokes. The electrical circuit for a machine 
having several pre-pack strokes includes a counter 
for automatic operation on a single-cycle or repeat- 
cycle basis. Automatic recycling requires a delay 
when the press is fully open. A timer provides this 
delay before the press again closes, and is the 
equivalent of the pushbutton start of a single cycle 
machine. Solenoid valves control the die and in- 
jection rams, and limit switches fixed at proper 
locations on the press, control the cycle and main- 
tain press safety. 

The object of any control system is simplicity— 
the reduction of components to a minimum—while 
including all features necessary to successful, safe, 
operation. While relays are used where required, 
in the circuit of Figure 4 full advantage is taken 
of the timer and counter contacts so that the need 
for numerous additional relays is minimized. 

It will be noted that timer TR-1 acts first as a 
relay and then as a timer. This timer and the 
counter contact C-B in the Injection-In valve cir- 
cuit has eliminated the need for two additional 
relays. It will also be noted that the press must 
be fully closed so that limit switch LS-2 is closed 
before the injection stroke can take place. The 
injection dwell takes place before the timing in- 
terval of timer TR-1 begins. 

Small presses of this nature have high produc- 
tivity and operate on short cycles. This control 
circuit provides rapid and repetitive cycling and 
uniform product output. 


TIMING FOR A FILLING OPERATION 


The liquid filling machine in Figure 5 is an 
example of the application of pneumatic and elec- 
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FIG. 7. AIR CYLINDER MOUNTED in machine base 
lowers and raises nozzle head. 
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Clutch 


AUTOMATIC-RESET TIMERS are the “brains” for 
machines which must follow a fixed sequence of op- 
erations with preset dwells in certain phases. The 
motor-driven timer consists of a synchronous motor 
driving a tripping mechanism through a solenoid- 
actuated clutch. When the solenoid is energized, the 


| -elutch is engaged and certain contacts are actuated 


trical components to a manual machine. In the 
manual version of this filling machine, a lever 
lowered and retracted the multiple filling head. 
Since this was a straight line motion, it was rela- 
tively easy to add an air cylinder to lower and 
raise the nozzles as indicated in Figure 7. The 
cycle is made automatic by adding a timer. This 
liquid filler is now manual or automatic in op- 
eration as desired. In production runs the auto- 
matic cycle is used to reduce operator fatigue, 
increase output and efficiency, and eliminate the 
need for a skilled operator. These all serve to re- 
duce costs and are decided advantages over the 
hand-operated operation. Should the automatic 
system require servicing, releasing a clutch permits 
manual operation without interruption to vital 
production. 

The electrical control shown in Figure 6 is 
simple. The operator presses the Start switch and 
timer contacts TR-A and TR-B close. Contact 
TR-A maintains the timer circuit and contact TR-B 
energizes the solenpid valve. Timing begins and 
the cylinder extends lowering the multiple filling 
head. The containers are filled accurately and uni- 
formly to any predetermined level by a vacuum 
system which prevents over-filling of the individual 
containers. The timer dial is set for an interval 
slightly longer than the filling operation. When 
this period is reached, the timer times out and re- 
sets restoring all contacts to the position shown in 
the diagram. The four-way spring-loaded sole- 
noid valve returns to its original position and the 
cylinder retracts. The nozzles raise and the equip- 
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Reset spring 


depending on the arrangement of the timer. The 
motor may be energized through a set of these con- 
tacts or may be energized through some other source. 
When the motor stops, certain contacts are deactu- 
ated depending on the arrangement, and when the 
clutch is disengaged all contacts are returned to their 
reset position. 


ment is ready for the next cycle of operation. 

The considerations leading to the selection of 
the air cylinder were the availibility of air pres- 
sure, the force required to raise and lower the 
filling head, and the mechanical linkage space re- 
quirements. These fix the bore, stroke, and mount- 
ing of the cylinder. The timer range is selected on 
the basis of the maximum cycle encountered. 


EMBOSSING PLASTIC SHEETS 


The semi-automatic process for forming or em- 
bossing plastic sheet consists of several straight- 
line motions ideally suited to air operation. Basi- 
cally the process consists of heating the plastic 
sheet over a large bed and forming or embossing 
by evacuating. A typical machine is diagrammed 
in Fignre 8. The unit is divided into three parts, 
with forming beds on each end and a radiant 
heater in the center. Air cylinders move the heater 
on rollers to either forming bed. Two heater cylin- 
ders are used—one to position the heater over each 
forming bed. Two latch cylinders are used to latch 
the heater cylinders moving the heater over the 
forming bed in readiness. A bed cylinder raises 
each forming bed under the heater. 

The electrical circuit is shown in Figure 9, The 
cycle is initiated by closing the pushbutton Start 
switch, and the timer then governs operation to 
completion. Since there are two forming beds 
with only one being used at a time, certain elec- 
trical inter-locks are designed into the circuit. One 
makes it necessary that one cycle is completed be- 
fore another can be initiated. The other locks out 
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the alternate system when one is in operation, so 
that only one forming bed can be worked at a 
time. The schematic diagram shown is duplicated 
for each forming bed. 

Applications illustrated here are elementary, 
but they indicate the great variety of uses for timers 


in industrial machines. Contacts of the single-inter- 
val timers can be arranged in many different ways 
to open or close in the reset, timing, or timed out 
phase. In addition, the elements of several single- 
interval timers can be combined into one multiple- 
interval timer for control of a sequence of timed 
periods. For machines which have a timed sequence 
for starting and stopping and a timed period for 
running, the multiple-interval and single-interval 
timers can be used in combination. vvy 


Heater positioning 


FIG. 8. HEATER of this plastic 
sheet forming machine is posi- 
tioned by air cylinders. Dwell 
time over forming bed is con- 


cylinder 











trolled by a timer. 








FIG. 9. (BELOW) TIMER CONTROL of embossing 
press. 

|. Operator presses Start switch energizing relay 
CR-1 and Latch valve. Relay CR-1 has contacts simi- 
lar to contacts CR-2 bur in the alternate circuit. 
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2. As soon as the Latch cylinder has moved forward 
and contacts limit switch LS-1, this limit switch closes 
and energizes both heater and bed valves through 
timer contact TR-2A. Heater moves forward, bed 
rises. 
3. As soon as heater moves forward, limit switch 
LS-2 closes. Operator may now remove fiinger from 
Start Switch. 
4, When heater reaches its full operating position, 
limit switch LS-3 closes, initiating timing cycle of 
timer TR-1 and the dwell period of the heater. 
5. After the preset interval, timer CR-1 times out. 
Contact TR-1B closes to initiate timer TR-2. Con- 
tact TR-2C closes to vacuum valve and contact TR- 
2A opens. The heater and bed valves are de-ener- 
ized and heater returns to its center position and 
lowers. 
6, As heater moves from limit switch LS-3 limit 
switch opens and de-energizes timer TR-1 which 
resets. Timer TR-2 remains in timing position by its 
own maintaining contact. 
7, When heater reaches its neutral position, limit 
switch LS-2 opens, de-energizing latch valve. In un- 
latching, limit switch LS-1 opens. The system is now 
in its starting position, although heater and bed valves 
cannot be operated until the vacuum preset time in- 
terval is completed. When the timer TR-2 times out, 
the entire system is in its de-energized position and 
ready for the next cycle. If the alternate system were 
operated, normally-closed relay contact CR-2 would 
open preventing the first system from being ener- 
gized. Since the heater and bed valves cannot be 
operated while timer TR-2 is operating, this consti- 
tutes the electrical interlock required in the control. 
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Low efficiency and a source of heating which 
are common to most meter-out circuits can be 
eliminated by using the circuit shown here. If 
you select this circuit make sure you don’t 
have to maintain an accurate feed rate for a 
large negative work load. On this meter-out 
circuit there is only a small fixed back pres- 
sure which is constant for positive loads. 


Pump pressure 


varies with load on this 
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METER-OUT CONTROL CIRCUIT 


e By J. R. Fawcett 


ONTROL of cylinder speed by regulating the 

flow out of the cylinder is widely used on circuits 
powered by a fixed displacement pump. With most 
meter-out circuits you have to accept low efficiency 
because the pump is always delivering its excess 
volume back to tank at the maximum setting of 
the relief valve. Excessive heat in such circuits is 
not uncommon. 

The circuit shown in Figure | eliminates this loss 
of efficiency and source of heat by using automatic 
pressure regulation. The pump pressure varies to 
overcome the load plus a fixed back pressure which 
is determined by the spring of the pressure control 
valve, Figure 2. The system can be adapted to 
double or single ended cylinders; a double ended 
being shown to assist the explanation. The opera- 
tion of the control depends on the back pressure 
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control valve used in conjunction with two uncom- 
pensated variable orifice valves. 

The back pressure control valve has a double 
ended piston which is normally kept closed by the 
control spring. The lower part of the valve is pres- 
sure balanced so that the control spring is opposed 
only by the control pressure. Until the control pres- 
sure builds up to the spring pressure (30 psi) no 
oil is discharged to tank, but any excess of control 
pressure opens the valve and oil is discharged to 
keep the pressure stationary. The jet, or restriction 
on the control pressure side of the piston, prevents 
piston flutter and also enables the valve to act as a 
relief valve. The ball valve opens when the pressure 
exceeds its spring setting. With the ball valve open 
pressure builds up on top of the piston, and pushes 
it down against the control spring to cause delivery 
to discharge to tank. 

In the actual circuit, Figure 1, the back presssure 
control valve is placed immediately after the pump 
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and is piped to the pressure port of the 5-port valve. 
The variable orifice valves are placed in the drain 
lines from the valve and a pilot line is run from 
each to the control valve. The non-return (check) 
valve in each line prevents bypassing of the oil from 
one metering valve to the other. 


MAINTAIN A CONSTANT BACK PRESSURE 


The operation of the circuit can best be under- 
stood from the simplified circuit, Figure 3. Assum- 
ing an effective cylinder area of 5 square inches, a 
resistance of 1,000 pounds requires a pressure of 
200 psi to overcome it, neglecting friction. The 
pump pressure must be sufficient to overcome this 
and also the back pressure of 30 psi which is main- 
tained across the variable orifice by the control 
valve. The pump must then produce a pressure of 
230 psi before the piston moves. If the load rises 
suddenly to 1050 pounds, the pressure to move it 
increases to 210 psi and the back pressure is re- 
duced momentarily to 20 psi. The control valve then 
shuts and allows no more oil to go to the tank 
until the pressure across the valve has again built up 
to 30 psi. Similarly, if the load falls to 950 pounds 
the back pressure will rise to 40 psi and open the 
control valve until the pump pressure falls to 190 
psi. The setting of 30 psi will allow a negative load 
of 150 pounds without overrunning the control but 
even if this load is exceeded the orifice will act as 
an uncompensated flow control. 

In the complete circuit, each orifice is adjusted 
independently and only the valve in use is actually 
in the circuit. As the pump pressure is low, the 
energy lost in heat is considerably less than with 
the conventional systems which require the pump 
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FIG, 2. Pressure control valve provides a fixed back 
pressure which is determined by the force of the 
spring below the control piston. A built-in overload 
relief limits maximum pump pressure. 


to discharge through the relief valve at full pressure 
all the time. 

Because of the improved operating characteris- 
tics, it is possible, when using this circuit, to select 
a large delivery pump to meet rapid travel require- 
ments. The mechanically operated shut-off valves 
shown in Figure 1 cut out the variable flow control 
when rapid travel is required. vvy 
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FIG, 3. Back pressure control valve 
maintains an almost constant pres- 
sure drop across the flow metering 
orifice. As the load changes, the 
valve repositions itself to maintain 
the fixed back pressure. In_ this 
way, feed rate remains constant 
regardless of the varying load. Ex- 
cess pump delivery is bypassed to 
tank, “a 
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Effective cylinder area 5 sq in. 





1000 /b. load 





Flow metering orifice 














< Back pressure control valve 
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SWITCH 
AND RELAY 


SELECTION 
for hydraulic 
lift trucks 


@ By Robert G. Vance 


To conserve battery energy, electric lift trucks re- 
quire on-off control of the hydraulic pump. Limit 
and pressure switches, added to this simple electrical 
control circuit, reduce operator effort and add to 


the protection of the load and the truck. 


IRCUITS on a battery operated lift truck are 

simple and include only a few components when 
compared to, say, a multi-station transfer machine. 
However, the same, if not more severe, problems 
of cost, space safety, reliability and simplicity are 
present. 

At the same time that battery power makes neces- 
sary intermittent pump operation, it also makes pos- 
sible electrical safety and actuation devices which 
are not generally available on combustion engine 
driven trucks. 

The Elwell-Parker F26TRC truck which can han- 
dle a 1700 pound load illustrates the selection and 
design of a control circuit for battery operated 
trucks. Hydraulically powered operations on this 
truck include clamping, lifting, tilting, and rotating 
of the load. 

Directional control of the hydraulic cylinders is 
provided by a ¥% inch four plunger valve. Each of 
the four plungers provides three position control— 
forward, reverse and stop—of the cylinder to which 
it is piped. In neutral, cylinder ports are blocked 
and pressure is open to tank. Since plungers are 
connected in series and the first plunger controls 


ROBERT G. VANCE, Design Engineer, The Elwell-Parker 
Electric Co., Cleveland, Ohio. 





SWITCH AND RELAY SELECTION 








Clomp and 
release 
soleno. 86 


the clamp cylinder, clamp pressure has priority over 
all other functions. 


ELECTRICAL COMPONENTS 


Pump operation is tied in with the movement of 
the directional control valve handles. Roller actuat- 
ed limit switches, are tripped whenever the operator 
moves his lift, rotate or tilt valve handles. With a 
rotating attachment on the truck, a normally closed 
limit switch is put in the circuit to prevent pump 
operation when the load is too close to the ground 
to permit safe rotation, 

The valve plunger which actuates the clamp is 
positioned by solenoids. The master switch which 
can be locked in the clamp position energizes the 
clamp relay. Since the pressure switch is closed, 
contacts of the control relay close to energize the 
pump contactor and valve solenoid. When clamp 
pressure builds up to the pressure switch cut-out 
point, the switch opens deenergizing the control re- 
lay to release the solenoid and stop the pump. The 
clamp valve plunger is spring centered. At this time 
a pilot check valve in the line to the head end of the 
clamp cylinder holds the clamping pressure. 

In the clamp circuit, the pressure switch and the 
control switch which locks in clamp position pre- 
vents the operator from initiating rotation if the 
load is not firmly clamped. If the work is not fully 
clamped, the pressure switch will not open, and the 
clamp valve will be held in the clamp position. Since 
the clamp plunger is the first plunger in the series 


CLAMP CYLINDER which applies holding force on 
a paper roll or steel coil is actuated by a solenoid op- 
erated plunger in the directional control valve. 


connected 4 plunger valve, movement of any other 
plunger will not result in motion until the clamp 
plunger is returned to neutral. Therefore, rotation 
can only take place when there is no load in the 
clamp or when the load is fully clamped. Selection 


These features influence limit switch selection: 


a. Type of actuation such as roller arm, 
push rod, fork type. 

b. Operation—spring return, non-spring 
return, amount of pretravel, overtravel, 
and differential. 

c. Physical size and installation limitations. 
d. Enclosure—environmental conditions. 
e. Electrical connections—screw terminals, 
soldier terminals, open or enclosed. 

f. Contacts—single or double break, over- 
lapping or non-overlapping. 

g- Electrical operation—single or double 
pole, single or double throw. 

h. Electrical rating continuous, inrush in- 
terrupting capacity—maximum voltage. 


of the pressure switch is based on the desired clamp 
pressure and the pressure differential. A Bourdon 
tube type pressure switch with a 250 psi differen- 
tial is used in this particular application. 

On some lift truck applications, such as the one 
recently built to clamp a 15,000 pound steel coil, 
the type of load requires more than one pressure 
setting. In such cases one, or possibly two, addi- 
tional pressure switches with a selector switch per- 


Sofe rotote + 
hemit switch 


LIMIT SWITCH prevents rotation of the load when 
the lift is too close to the floor. Switch is tripped open 


to prevent pump operation. 
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STANDARD FOUR PLUNGER CONTROL 
valve is modified by fastening a solenoid 
on the clamp control plunger in place of 


mits the operator to set for a high or low clamp 
pressure. 


OTHER SAFETY DEVICES 


It is a simple matter to add safety and signal 
devices to the electrical control circuit. A pressure 
switch in the oil tank may be used to actuate warn- 
ing devices when the oil level drops to the refill 
point. When the level is down to ™% full, a red in- 
dicator light goes on. Ignoring this signal will 
result in bell ring or pump cut-off when the tank 
level drops to ™% full. 

To make it impossible for anyone to release a 
clamped load when the operator is off the truck 
seat, a normally open limit switch, is in the release 
valve solenoid circuit. With the safety seat switch 
open, movement of the release switch will not en- 
ergize the release valve solenoid. This safety seat 
switch is only closed when the operator is on the 
seat. 

On trucks having hydraulic power steering, op- 
eration of the steering wheel which manually posi- 
tions the steer control valve also trips a limit switch 
to start the pump. 

When the truck wheel position “catches up” with 
the valve, a pilot rod breaks the contacts to shut 
off the pump and move the valve to neutral, 


the manual 
pressure takes priority 
hydraulic functions. 








PRESSURE SWITCH AND PILOT 
CHECK VALVE mounted on the elevator 
frame assure safe clamp operation. The 
operator can visually check clamping pres- 
sure indicated on the dial gauge. 


control linkage. Clamping 
over all other 
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What’s the future for electrical controls on hy- 
draulic lift trucks? It depends on the ingenuity 
of the designer who must make the operation of all 


attachments safe and convenient. vvyv 
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ROLLER TYPE LIMIT SWITCHES are tripped when 
the operator moves the manually operated valve 
plungers for lifting, tilting, and rotating. The limit 
switches energize the pump contactor. Clamp opera- 
tion is completely controlled electrically. The operator 
moves the clamp switch to start the pump and shift 
the clamp control valve. 
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How to Key 


SYNCHRONISM DETECTOR 


Machines A and B are operated as slave 
units to a master speed control using 
selsyn generators and transformers and 
Thymotrol cabinets as the detection and 
control media, The synchronism detector 
uses the combined signal from the mas- 
ter selsyn generator and the machine sel- 
syn transformer to determine when the 
two are synchronized. The detector is used 
to close an external electrical circuit to 
energize the solenoid valves, when syn- 
chronism is within a certain limit. The 
solenoid valves are in the hydraulic clamp 
and transfer circuits. Connecting the out- 
put of two detectors in series requires 
that both machines be synchronized with 
the master set in order to energize the 
solenoid valves. Contacts in the synchro- 
nism detector are closed when the ma- 
ehines are synchronized with the master 
reference. 


CYLINDER ACTION to Machine Speed 


N automatic line of machines without any pro- 
tective devices might very quickly chop itself and 
the work into small pieces. This is particularly true 
where a part is automatically transferred from one 
machine to the next. The unclamp, transfer and re- 
clamp operations should only occur when each ma- 
chine and the work are in the proper position. 
On machines recently developed for assembly op- 
erations by General Electric engineers, the sequenc- 
ing control is quite unique. The basic timing prob- 


C. R. MECKSTROTH, Design Engineer, General Electri: 
Co., Cleveland, Ohio. 


@ By C. R. Meckstroth 


lem confronting GE’s designers is similar to those 
in many other industries where the work is trans- 
ferred between rotating machines. 

Here is how this control-system works for two 
separate machines, each rotated by a separate drive, 
and one transferring parts into the other. Both ma- 
chines must be synchronized with a speed reference 
if parts are to be properly transferred. 

On these machines, actual operation of the clamp 
and transfer cylinders is controlled by a cam op- 
erated 4-way two position valve. This valve is tripped 
by cams on the main drive shaft which powers the 
rotation of the machine. This system positively ties- 
in the operation of the clamp and transfer cylinders 
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TRANSFER CIRCUIT 


While machines are synchro- 
nized, all solenoids are en- 
ergized by a synchronism 
detector, and control of the 
cylinder is by the cam operat- 
ed 4-way valve. When the ma- 
Idle chines are not synchronized 
position all solenoid valves are deen- 
ergized so that the blank end 


Operating 
position 
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of the cylinder is connected 
to tank through SV-1. The 
rod end is connected to pres- 
sure through SV-3 and SV-2. 
Operation of the cam operat- 
ed valve does not affect the 
circuit. 


Operating 
position 


CLAMP CIRCUIT 


Solenoid valves are connected 
through relays to the synchro- 
nism detector so they are en- 
ergized when the machines 
/dle are synchronized. When the 
position valves are energized, all con- 
trol is by the cam operated 
4-way valve. When the ma- 
chines are not synchronized, 
the solenoids are deenergized 
to cause the piston to move 
to and remain in the idle posi- 
tion. 





with rotation of the machine. 

A simple cam operated valve directing oil to the 
double acting cylinder would be adequate—if both 
rotating machines are perfectly synchronized. When 
and if either of the machines gets out of step or if 
they are out of step when the cycle is first started, 
there is need for some means of preventing cylinder 
operation even if the cam operated valve is tripped. 

Addition of solenoid operated valves in the lines 
to the rod and blank ends of the cylinders is made 
to provide this protection. When the machines are 
synchronized, the solenoid valves are held energized 
and operation is controlled by the cam valve. Should 
the machines get out of step, the solenoid valves 
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are deenergized to cause oil pressure to move and 
hold the actuating cylinders in the idle position 
regardless of the operation of the cam valve. 

To energize and deenergize the solenoid valves, a 
synchronization detector is required. This may take 
many forms. In the G. E. design, speed of the work- 
ing machines is monitored by a motor rotating at 
a fixed speed. The electrical circuit is established so 
that any deviation of machine speed from the stand- 
ard causes the solenoid valves in the cylinder con- 
trol circuit to be deenergized. 

Protection of the machine and the work is the 
only function of the solenoid valves in these circuits. 
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This servo system was designed 

for the speed control of an automobile, 
but the application of a cylinder 

to control the position of the accelerator 


cable suggests many other uses. 


SERVO 
SYSTEM 


... for speed control 


@ By Charles M. George 


N ingenious application of hydraulics is in a 

device developed for the speed control of an auto- 
mobile. Using a hydraulic cylinder to position the 
accelerator cable, the speed controller either main- 
tains a constant preset speed or limits the maximum 
speed to any preset value. The cable running through 
the cylinder piston rod is engaged by the electro- 
magnet mounted on the piston (see Figure 1). 

A gear pump driven by a dual speedometer take- 
off on the drive shaft rotates at a speed proportional 
to the speed of the car regardless of the transmission 
used. The needle-type flow control valves are adjust- 
ed to bypass all oil up to the volume delivered by 
the pump when the automobile is traveling at 15 
mph. At greater speeds with greater volumes of oil 
being pumped, a back pressure proportional to the 
speed is developed. This pressure is applied to pilot 
the speed control valve. This pilot pressure is op- 
posed by spring pressure which is controlled by the 
speed selector. An unbalance between these two pres- 
sures, positions the valve to direct oil to one of the 
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FIG. 1. DRIVER SETS SPEED SELECTOR to con- 
trol pressure on speed control valve spring. Pilot 
pressure proportional to automobile speed acts 
against valve spring and valve is positioned to direct 
oil to either side of cylinder. When electromagnet is 
energized and holding contactor, cylinder adjusts 
accelerator cable and throttle to maintain preset 
speed, When electromagnet is not energized, cylinder 
acts as a stop to limit travel of contactor. This stop 
can be overcome by applying extra pressure to ac- 
celerator pedal to overcome pressure in cylinder. 


cylinder ports. When the electromagnet is energized 
and holding the contactor, the cylinder positions the 
throttle to control the speed of the automobile. 


CONSTANT SPEED OPERATION 


For example, assume that the driver is traveling 
at 30 mph and wishes to accelerate and automati- 
cally maintain a speed of 50 mph. He closes the mas- 
ter switch and presses the start switch to energize 
relay 1CR, see Figure 2. Contacts of relay 1CR 
close to lock in the relay and to energize the elec- 
tromagnet M. The lamp in parallel indicates that the 
electromagnet is energized. The speed selector is 
then rotated to the 50 mph setting loading the speed 
control valve spring. Since the pilot pressure applied 
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im silhouette cylinders give 
materials handling equipment 


What It Takes—Because these cylinders are made to give 
aependable heavy duty service, the muscles of these strong 
arms must be all sinew That's why you will find the pistons of 
“Commercial” cylinders made of cold rolled steel and the mains, 
plungers and sleeves machined from seamless steel tubing which is 
known to possess greater concentricity, straightness and closer 
dimensional accuracy Control of the rigid specifications laid down 
for these cylinders is maintained by producing every fabricated metal 
part and assembling and testing every cylinder right in our own 
plant. Piston wear rings and packing nuts are bronze—so galling is 
never any problem in a “Commercial” cylinder. To give longer pack- 
ing wear and to prevent oil leakage all metal contact surfaces are pol- 
ished mirror smooth and to compensate for normal packing wear 
provision is made for simple adjustment requiring no special tools. 

What They Will Do for You—Whether your application re- 
quires single or double action, there is a ““Commercial’’ cylinder of 
size with length of stroke to give you the efficient powered in line 
motion to do your job. If the installation requires long length of 
stroke yet must close into a short shut position—then the telescopic 
cylinder is no doubt the answer. What's more—mounting these cyl- 
inders seldom 1s any problem because they occupy less space and 
can be furnished with many styles of attachments for mounting 
Plungers can be fitted for either plain, pin or threaded connections. 

Whatever your need for a quality cylinder be sure that it will 
make full usage of the power directed into it and do a lot of work 
efficiently over a long life span. You will be well repaid when it 
bears the ““Commercial’’ nameplate 
Pumps - Motors - Valves - Cylinders 
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push stroke capacity up to 24 tons 


operating pressures up to 1500 psi (conservative) 
special cylinders of greater capacity for higher 


operating pressures are available 
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FIRE-RESISTANT 
‘Safer LUBRICATION: 

















Battery of 1100 H.P. Worthington Compressors 
at Celanese petrochemica! plant, Bishop, Texas 
where CELLULUBE® 220 has given efficient service 








since 1952 


, CELLULUBE‘s 


synthetic lubricants in controlled viscosities 


Celanese CELLULUBES have been developed to 
meet the pressing need for non-carbon-forming lub- 
ricants that are both safe and efficient. 

These synthetic lubricants are phosphate esters— 
straight chemical compounds controlled to specifica- 
tion viscosities. They have excellent lubricity .. . 
are non-corrosive, non-reactive, non-oxidizing in air 
compressor service. 


CELLULUBES are non-petroleum oils. They greatly 





Celanese Corporation of America, Chemical Division, Dept. 588-F 
180 Madison Avenue, New York 16, N. Y. 


resistant Synthetic Lubricants for air compressor service. 


NAME — 
TITLE 
COMPANY 


ADDRESS 





CITY STATE 


Please send me sample and technical bulletin on Cellulube fire- 


reduce the formation of carbon deposits, a prime 

source of air compressor explosions and fires. 
CELLULUBES have been job-tested for 3 years in 

actual compressor installations. Evaluate them in 

your own operation. Use coupon below to order 

samples and complete technical data. 

Celanese Corporation of America 

Chemical Division, Dept. 588-F 

180 Madison Avenue, New York 16, New York. 


“Reg. U.S. Pat. Off. 





to the speed control valve at 30 mph is less than 
this spring pressure for 50 mph, the valve moves 
to direct oil to the upper port of the cylinder. The 
lower port line is closed by the speed control valve 
and the trapped oil drains off through the flow con- 
trol valve as the piston moves. Momentarily pressing 
the accelerator pedal brings the contactor into con- 
tact with the electromagnet which holds it. This 
connects the accelerator cable to the cylinder. The 
throttle is advanced, accelerating the automobile and 
increasing the pump speed until the pilot pressure 
on the speed control valve balances the preset spring 
pressure. 

Any increase or decrease in speed of the auto- 
mobile changes the pump speed and the pilot pres- 
sure on the valve. The resulting unbalance causes 
corrective action on the cylinder to adjust the throt- 
tle accordingly. When the speed control valve is in 
neutral, sufficient oil enters both cylinder lines to 
maintain pressure on both sides of the piston. Oil 
circulating through the flow control valves to the 
reservoir prevents excessive heat and pressure from 
developing, even at maximum pump speed. 

To disconnect the automatic speed control, either 
the stop switch is momentarily actuated, or the 
driver applies the brakes closing the pressure-actu- 
ated brake switch. This is the same switch that en- 
ergizes the stop lights. Actuating the switch en- 
ergizes relay 2CR, and contacts 2CR open to 
de-energize relay 1CR and the electromagnet M. 


SPEED LIMITING 


The operation for speed limiting is similar to that 
for maintaining a preset speed, except that the 
start switch is not actuated and the electromagnet 
is not energized. The speed selector is turned to 
the desired maximum speed. At any speed below 
this maximum value the contactor will not come 
into contact with the piston rod, and this permits 
free movement of the accelerator pedal. Full throttle 
acceleration for changing gears (either automatic or 
manual transmission) will not be affected. How- 
ever, as the preset speed is reached, the piston rod 
will block the contactor and accelerator cable un- 
less sufficient force is applied to the accelerator 
pedal to overcome the hydraulic pressure in the 
cylinder. This force is such that the driver can 
apply it for a short time during an emergency, but 
would find it uncomfortable for any extended period. 
The accelerator pedal continues to push back on 
the driver’s foot until the automobile returns to the 
preset speed. On stopping the vehicle, the piston re- 
tracts completely to allow as much throttle travel 
as necessary for starting. All effects of the equipment 
are eliminated by rotating the speed selector to its 
highest speed position. 

Tests reveal that the response time depends upon 
the amount of oil bypassed through the flow control 
valves. The optimum setting is for zero pressure at 
speeds up to 15 or 18 mph. Constant speed—within 
power limitations of the automobile—are maintain- 
ed within 2 mph. The force required on the acceler- 
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ator pedal to override the preset speed limit during 
an emergency varies somewhat with car speed. The 
force at 30 mph is about 10 lb, and at 60 mph it is 
25 lb. Full throttle acceleration from a slow speed 
to a high speed is not affected until the car ap- 
proaches the preset speed limit. At that time the 
piston firmly pushes back on the accelerator pedal 
until the equilibrium speed is reached. 


COMPONENT DESIGN 


All hydraulic components are combined into 
two assemblies installed in the engine compartment 
of the automobile. The power unit consisting of 
reservoir, pump, pump drive, speed control valve, 
and flow control valves is mounted in any conven- 
ient place which permits connecting the flexible- 
shaft pump drive to a dual speedometer take-off on 
the drive shaft. The cylinder and electromagnet as- 
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FIG. 2. CLOSING MASTER SWITCH and pressing 
start switch energizes relay 1CR and electromagnet. 
Light indicates electromagnet is energized. Pressing 
stop switch, applying brakes, or opening master 
switch de-energizes electromagnet. Pressure-actuated 
brake switch energizes relay 2CR which de-energizes 
relay 1CR and the electromagnet. 
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sembly is mounted on the existing accelerator cable 
or on a cable extension. The accelerator cable runs 
through the shaft and the electromagnet is mounted 
concentrically on the upper shaft end. The con- 
tactor for the electromagnet is mounted on the ac- 
celerator cable. Electrical control components and 
the speed selector are mounted on the instrument 
panel. The speed control dial is connected to the 
spring adjusting screw of the speed control valve by 
flexible shafting or universal joints. Copper tubing 
with commercial fittings is used for oil lines. 

Design of this speed control is based on two 
principles common to practically all modern cars: 
(1) a standardized speedometer drive ratio of 1000 
rpm of the take-off shaft at a vehicle speed of 60 
mph, and (2) the almost universal practice of actu- 
ating the throttle valve linkage of the carburetor 
by a cable and pulley segment. 
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HYDRAULIC CRAWLER DRIVE 


..- new development for mobile equipment 


rere E output and speed control are the two 
things that the designer of a crawler drive must 
provide. Developing a hydraulic drive to provide 
the necessary torque and speed can offer advantages 
of reduced space and reduced cost. Several manu- 
facturers of crawler driven machines have elimi- 
nated mechanical clutching and drive systems by 
using a positive displacement pump and motor drive 
with gear reducing units when needed. 

One of the first crawler drives to be powered by 
hydraulics is on a machine built by Railway Main- 
tenance Corp. This machine was developed to align 
railway tracks. The tractor is driven on the ties be- 
tween the rails. At a point where the track is out 
of line, the machine is stopped, a shaft spud is driven 
into the road bed as an anchor, the lining tool head 
is lowered, and a side force is exerted against the 
rail to align it. The anchor is then lifted and the 


crawler moves on to the next point covering more 
than 6000 feet per day. Two men are now able to 
do the work that once required 12 to 16 men. 

Because a force of 12% tons to move the rails 
can best be developed hydraulically, it was decided 
that hydraulics should power all functions of the 
machine. This choice also provided the compact- 
ness that was required for the machine to be driven 
between the rails, and the simplicity for it to be 
operated and maintained by the average railroad 
worker. 


2000 PSi PUMPS ARE USED 


Hydraulic pressure is developed by two pumps 
driven at 1470 rpm by a 12-hp, 2-cylinder gasoline 
engine. Each pump delivers 544 gpm at 2000 psi. 
The pumps, the anchor drive motor, and the crawler 


THE DRIVE AND 
ALL functions of the 
rail aligning machine 
are powered hydraul- 
ieally. Eight valves 
mounted in front of 
the operator provide 
control. 
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FLUID PRESSURE 


BOOSTERS 


Save space, weight and investment cost by re- 
placing pump installations in many applications 











Less costly to install, operate and maintain 


BOOST Hold pressure indefinitely without the motion 
rs and heat generation of ordinary pump circuits 
80 Psi Al R ae Provide — at point of cylinder thrust — more 
nate efficient power with less weight in less space than 
a3 direct driven air cylinders 
Input Range: 40 to a Save up to 95°, of air consumed by direct driven 


3000 psi Air or Fluid air cylinders 
Operate at speeds of 30 to 450 strokes per 
minute 


I @ NOTE: In addition to its most complete line of ‘‘Custom-Built" 


E Boosters available on normal delivery, Miller offers 5°’ bore, 
; 7 25 to ! ratio, boosters for immediate delivery in either 6" 
7 or 12" stroke. Write for data and prices 


Output Range: 200 to 
10,000 psi Fluid 


ESPECIALLY RECOMMENDED FOR 


© WELDING 

© PUNCHING 
© SHEARING 
e CLAMPING 
FULL DETAILS IN MILLER BULLETIN B-200 SENT FREE ON REQUEST e RIVETING 
Other Miller products include: Air cylinders, 14” to 20” Bores, . C RI MPI N G 


200 PSI operation; low pressure hydraulic cylinders, 1%" to 6” 


bores for 500 PSI operation, 8” to 14” bores for 250 PSI; high ~ PRESSING 


Pressure hydraulic cylinders, 1%" to 12” bores, 2000-3000 PSI 
operation. All mounting styles available, 











and similar applications 


MILLER FLUID POWER CO. 
SALES AND SERVICE FROM COAST TO COAST (formerly MILLER MOTOR COMPANY) 
CLEVELAND * YOUNGSTOWN « DAYTON «¢ PITTSBURGH « PHILADELPHIA « 
prey Ph a NEW YORK CITY « BUFFALO « ST. PAUL * GRAND ° 
. « FLINT * FORT WAYNE « SOUTH BEND « INDIANAPOLIS 
« MILWAUKEE « LOUISVILLE « KANSAS CITY « SEATTLE * LOS ANGELES + SEES Th, MAWTNORNE AVE. © MEACES Cnn, Uh, 
SAN FRANCISCO « BALTIMORE + DENVER « ST. LOUIS « MOLINE » CHICAGO 


@ HOUSTON « TORONTO, CANADA ond OTHER AREAS 
AIR & HYDRAULIC CYLINDERS « BOOSTERS + ACCUMULATORS 


COUNTERBALANCE CYLINDERS 





CRAWLER DRIVE 





drive motors are all identical, vane-type motor- 
pumps. These units are designed so that they can be 
used interchangeably as pumps or motors. This has 
the advantage of simplifying the stocking of replace- 
ment parts. 4-plunger valves control the hydrauli- 
cally powered functions except lifting the machine 
for removal from the tracks. Feathering of the valve 
spools permits fine control. 

The rail aligning machine is driven by two hy- 
draulic motors each driving one of the tracks 
through a cone drive reduction gear. The cone drive 
was selected after it was found to give more horse- 
power in a smaller space than other types. Originally 
a direct drive with the hydraulic motor connected to 
the drive sprocket of the track was considered. How- 


Anchor tilt cylinders 


























Cone drive reducer ) 


























ever this required a larger size motor to obtain the 
same torque, and this idea was eliminated because 
of space and cost considerations. The cone drive 
reducers can be equipped with various gear ratios 
making them readily adjustable for speed and 
torque outputs to meet any special requirement. 


SEPARATE PUMP FOR EACH CRAWLER 


Assuming 80% system efficiency at 1130 rpm 
each motor has an output of approximately 5 hp. 
This means that the crawler drive motors deliver 
about 10 hp to put the machine into motion. More 
than enough power is available to move the machine 
along between work stops at a speed of 3 mph. Each 
crawler motor is controlled by a separate valve and 
takes oil from a separate pump. 

The lining head is raised and lowered by a hy- 
draulic cylinder which exerts a force of 3 tons at 


DIAGRAM SHOWING lining 
cylinder exerting force 
against right rail. Anchor has 
been tilted by tilt cylinder for 
better support. Side travel can 
be controlled from 1/16 to 6 
inches. 





CRAWLER DRIVE SPROCK.- 
ET is chain driven by cone 
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drive reducer which is pow- 
ered by fluid motor. Circuit 
shows drive sequence from 
gasoline engine to crawler 
drive sprocket. 














APPLIED HYDRAULICS 




















Gerotor’s NEW QDB series of small The QDH .. . popular intermediate size of 
pumps... the last word in precision the Gerotor line 












DELIVERY —G.P.M. AT 1200 R.P.M. 








DELIVERY G.P.M.— 1800 R.P.M. 






































QDH 12 12.9 | 12.8 | 12.7 | 12.5 | 12.3 | 12.2 | 11.8 


DISCHARGE PRESSURE P.S.1. 

DISCHARGE PRESSURE P.S1I. TYPE |-O 750] 500 | 750 | 1000 | 1200" 1500 
QDH 3 33} 3.2!) 31| 30| 29) 2/7) 25 

38 QDHS | 56| 54| 53| 52) S1| 48) 44 

80 QDH 8 [OS OS) Oa) 83) 82) Ot) 78 


1.57 








Selection Data Selection Data 








HORSEPOWER REQUIRED — 1800 R.P.M. HORSEPOWER REQUIRED AT 1200 R.P.M. 











































DISCHARGE PRESSURE P.S.I. DISCHARGE PRESSURE P.S.1. 
TvPE TYPE |-0 7350 500 [7 1200] 1 
=e os “QOH 3 | 25) 7| 1.2) 16| 21) 25| 34 
; QOH 5 33| 1.1| 18| 25| 3.2| 37| 466 
- # Hs | 4 | TS) 27) 42) Sa) 63) 79 
“QOH 12, | 5 | 23) 42) 61\ 80| 96/117 
PRESSURE—Maximum continuous operating pressure is 
1000 p.s.i. PRESSURE—Maximum continuous operating pressure is 





1200 p.s.i., maximum intermittent 1500 p.s.i. 





SPEED—Standard design speed is 1800 r.p.m. Specific 
recommendations are made for applications at other speeds. SPEED —Standard design speed is 1200 r.p.m. Specific 


licat t oth b 
ROTATION —Stonderd retation ls clectalee facing shat end, | ‘St™msntetions dre modo fer epptieations at etter epseds 
Counter-clockwise rotation is available. ROTATION—Standard rotation is clockwise facing shaft end. 


. ter-clockwise rotation is also available. 
OlL— Hydraulic oils with viscosity of approximately 300 eaten ae — ' 
s.s.u. at 100° F. are recommended. OlL—Hydraulic oils with viscosity of approximately 300 
$.s.u. at 100° F. are recommended. 
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Theres 2 GEROTOR 
HYDRAULIC PUMP 


to meet your requirements! 


The GEROTOR line of precision engineered hydraulic GEROTOR models cover a range of g.p.m. delivery 
pumps is designed to fill the requirements of the majority from .4 g.p.m. to 40 g.p.m. Check the selection data for 
of hydraulic equipment users. The three standard the pump to fill your needs. 












DELIVERY —G.P.M. AT 1200 R.P.M. 
DISCHARGE PRESSURE P.S.1. 
le a 
0-20 20.0 | 195 | 168 | 180 | 17.2 
































0-25 25.0 | 24.5 | 24.0 | 23.2 | 22.2 
0-30 31.2 | 31.0 | 305 | 28 i) 
0-40 43.0 | 425 | 420 | 41.5 | 40.0 








Selection Data 











HORSEPOWER REQUIRED AT 1200 R.P.M. 
DISCHARGE PRESSURE P.S.!. 






















TYPE 

0-20 1.0 
eo 

0-30 

0-40 3.0 





PRESSURE — Maximum continuous operating pressure is 
1000 p.s.i., except type 0-40, which is recommended for 
only intermittent duty at 1000 p.s.i. 

SPEED —Standard design speed is 1200 r.p.m. Specific 
recommendations are made for applications at other speeds. 
ROTATION — Standard rotation is clockwise facing shaft end. 
Counter-clockwise rotation is available. 

OlL—Hydraulic oils with viscosity of approximately 300 
s.s.u. at 100° F. are recommended, 






mips - «Corte for ay pliga- 
cgi esi GEROTOR 
HYDRAULIC PUMPS — HYDRAULIC MOTORS 
Pneumatic Bin Evacuators — Precision Contract Manufacturing 














for Industrial Applications 


KOHLER or KOHLER 


PLUMBING FIXTURES + HEATING EQUIPMENT + ELECTRIC PLANTS 


KOHLER 


ENGINE PRIMERS 


Kohler engine primers eliminate the usual 
causes of primer failure. They are used by 
leading Diesel engine manufacturers, builders 
of personal planes, by engine starting system 
fabricators and for other applications. 

Ball checks open and close alternately with 
each stroke to insure a complete suction stroke 
and a complete discharge stroke. Two syn- 
thetic “‘O” rings produce a seal which main- 
tains the suction and discharge strokes and 
also prevents handle leakage. This gives 
100% displacement of fuel and assures a 
steady even flow to the combustion chamber. 
A ground seat and machined seating pin on 
the piston tip eliminate fuel seepage and 
flooding when primer is not in use. 

These light-weight aluminum primers oper- 
ate with gasoline, oil or ethyl ether. Call on us 
for your next engine primer requirement. 


Send for 
New Catalog 


Fully illustrated, with descrip- 
tions and specifications on all 
Kohler valves, fittings and kindred 
controls for industrial, aircraft 
and automotive applications. 


Kohler Co., Kohler, Wisconsin. Established 1873 


AIR-COOLED ENGINES + PRECISION CONTROLS 
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CRAWLER DRIVE 





Continued 


2000 psi and has a travel of 19 incl.es. The head is 
guided by rollers which ride in a channel on the 
main frame. The rotating anchor shaft is mounted 
on the head and is driven down between the ties by 
the anchor motor and is firmly seated in the road 
bed. The anchor shaft is lifted by two cylinders hav- 
ing a travel of 25 inches. The cylinders operate 
together to exert a total force of 1.8 tons at 2000 psi. 

The lining cylinders which move the rails are 
attached to the lining head. These lining cylinders 
exert 121% tons force at 2000 psi against either rail 
and can move the rails from 1/16 to 6 inches in 
either direction. Side movement is under precise 


VIEW SHOWING lining tool head lowered and an- 
chored. Lining shoe is exerting force against rail on 
right. Anchor drive motor and gear box are mounted 
over anchor. 


control of the operator who has a valve for each 
lining cylinder. 

To provide better anchorage, a hydraulic cylin- 
der is mounted on each side of the pivoted anchor 
to tilt the anchor. When the lining cylinder has 
engaged the rail, these tilt cylinders may be used 
for additional lining movement. The tilt cylinders 
exert a force of 124% tons each at 2000 psi and have 
a travel of 8 inches. 

A hydraulic cylinder is mounted vertically at the 
exact center of gravity to lift the crawler out of the 
tracks. Operating auxiliary globe valves in conjunc- 
tion with the main control valves extends the cylin- 
der, lifting the crawler for removal from the tracks. 
The cylinder exerts 5 tons force at 2000 psi and has 
a travel of 15 inches. 

The tractor crawler is in service on a number of 
railroads and has been operated long enough to 
prove its superiority. The use of hydraulics on this 
machine suggests similar applications on crawler 
tractors used in mining, farming, and road building. 


vvv 
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YOUNG RADIATOR COMPANY, 






RACINE, wis. - 





_ Drill Rig Engine Overheating Relieved 
With Young Torque Converter Coolers 








You Just Con't 
Beat Radiators for 
Eng: ne Cooling 


Like a chameleon, Radia- 
tors are ready for just about 
any climate or condition 
you can imagine. They'll 
keep stationary or mobile 
engines cool in the Belgian Congo . . . o1 
do a whale of a job at Little America 
Take a look at all the tools Radiators 
baffles, by- 
passes, thermostats, pressure caps, cool- 
ants. Then, there are fans, pumps and 


use to do a real cooling job 


proven core designs . . . and engineering 
experience. 

Radiator cooling eliminates needless 
troubles. It does away with engine hot 
spots, excessive oil consumption, carbon 
deposits, burned valves and valve seats, 
stuck pistons and other engine failures 

Don’t be fooled by the claims of other 
types of engine cooling systems. Remem- 
ber, only Radiators can provide efficient 
engine cooling under every type of climate 
or condition. 








“" \YOUNG RADIATOR 
COMPANY 
TORQUE 
CONVERTER 
COOLER CATALOG 


Completely describes the entire line of 
Young oil to water and oil to air. Torque 
Converter Coolers. Illustrates features, 
cores, mobile and stationary types; 
dimension drawings, tables and per- 
formance charts. Handy sales and en- 
gineering office listing provided on page 
eight for your convenience. Write for 
Catalog No. 1054, to: Young Radia- 
tor Company, Dept. 445-F, Racine, 
Wisconsin. 


= | WRITE FOR FREE 
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Young Torque Converter 
Coolers being installed 


COMPLETE RADIATOR, 
FAN AND DRIVE UNITS 
FURNISHED BY YOUNG 


To prevent overheating of engines fur- 
nished on the drilling rig built by the 
National Supply Company, Torrance, Cali- 
fornia, five Young Radiator Company 
Model OCS-450 Torque Converter Cool- 
ers were specified. 

Past experience with other engine 
makes had indicated lack of radiator 
capacity for cooling both engine and con- 
verter. On the instance cited, it was felt 
advisable to provide additional cooling 
for the Torque Converters by incorporat- 
ing a converter cooler for this purpose. 
Engines are rated at approximately 220 


horsepower. 

Since engines and rigs were built for 
export, the Young Torque Converter 
Coolers were selected to secure brazed 
construction and also to obtain a complete 
Radiator, fan and drive unit. On the sub- 
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Drill Rig Power Plant 





Front view Young Model 450 Torque 
Converter Cooler 


ject drilling rig, the Young Units, were 
added for this purpose. They did not, how- 
ever, replace any type of radiator. 

For more details about Young Torque 
Converter Coolers, write for free Young 
Catalog No. 1054 described at left. 
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e By Robert A. Bullard 


OST manufacturers rate floor space and horse- 

power consumption high on the list of the over- 
head which must be added to the total cost of the 
product. Increased usage of floor space and reduc- 
tion of horsepower consumption adds to his com- 
petitive position. The Geo. H. Bullard Co. was able 
to increase their floor space usage 50%, reduce their 
horsepower consumption 78%, and yet increase 
production 10% by consolidating their hydraulic 
system. 

This abrasive products manufacturing concern 
operates a battery of seven hydraulic presses. For- 
merly these had individual hydraulic reservoirs, 
pumps, and regulating valves located beside each 


ROBERT A. BULLARD, Geo. H. Bullard Co., Inc., Westboro, 
Vass. 











ONE REMOTE PUMP now replaces seven 
local pumps for a horsepower saving of 
78%. The remote arrangement increases 
open floor space 50% and lowers main- 
tenance to a minimum. 


press. This produced cramped and dirty surround- 
ings, created maintenance problems, and was inefhi- 
cient. A total of 45 hp was required to operate the 
pumps which were conventional hi-lo pressure 
pumps. The low-pressure, high-volume pump sup- 
plied fast travel to the press ram, and cut out when 
the ram bottomed. The high-pressure, low-volume 
pump then supplied pressure for the required 
squeeze. Because these pumps were operating in the 
manufacturing area, they were constantly subjected 
to abrasive dust and maintenance costs were high. 
Despite every attempt to protect against the dust, 
unavoidable wear and noise resulted. 

A relocation of the presses, and the need for addi- 
tional space prompted an investigation of a system 
which would be less complicated, more compact, 
and efficient, and above all isolated from the manu- 
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Actual extrusion failure 


..- then callin your Parker 
field engineer for help 


Having trouble with O-ring fail- 
ures? Nibbled, worn, battered, 
leaking like a sieve? Whether 
your problem is in the basic de- 
sign or compound, it’s time to 
call a Parker representative. 

Parker field engineers are 
trained trouble shooters. There 
is one in your area. From Parker 
you can get exactly the right 
O-ring and gland design for your 
specific application. 

Compare Parker O-rings with 
any other make. You'll find that 
Parker O-rings are precision- 
molded of superior compounds. 
They have been developed as the 


result of years of experimentation 
to provide the proper elongation, 
tensile strength, compression set 
ratings, resistance to oils, fuels, 
chemicals, and high and low tem- 
peratures. Laboratory and service 
tests make sure that all rated 
characteristics are held. 

Call your Parker representative 
for assistance. Mail the coupon 
for free technical bulletins about 
O-rings. 


RUBBER Propucts DIVISION 
The Parker Appliance Company 
17325 Euclid Ave., Cleveland 12, Ohio 
1538 So. Eastern Ave., Los Angeles, Cal. 


arker 


June, 1955 


Hydraulic and fluid 
system components 
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Heat failure was caused by a combina- 
tion of compound and design problems. 
Parker field engineer was called. Leaks 
were stopped . . . and complaints ended. 


Compare actual samples. Ask your 
Parker representative to check your spec- 
ifications and design. Let him prove how 
Parker O-rings seal better, last longer. 


What other Parker products interest 
you? Triple-lok flare tube fittings? Feru- 
lok flareless fittings? Hoze-lok fittings? 
Hydraulic directional control valves? 


RUBBER PRODUCTS DIV. 
Section 513-F 

The Parker Appliance Co. 
17325 Euclid Ave. 
Cleveland 12, Ohio 


Please send the following bulletins: 

[] Silicone Rubber Bul. 5605 B81 

[] Materials for O-rings Bul. 5705 81 

[] O-ring Operation Factors Bul. 5705 B2 
[-) Thermal Properties Bul. 5705 B4 

[-] Rotary Seal for High Speed Bul. 5705 85 
[] Aircraft Hydraulic Packings Bul. 5712 B1 


Name. ee SS eS ae - 

Compony 

Address les — 

City —————— State — 
@eeeeeeeeeeseeeeeeereeeee® 














ONE PUMP FOR SEVEN PRESSES 





facturing area. Although the present system is rela- 
tively simple, it conforms with all these conditions. 

In the present design, either of two hydraulic 
pumps supplies all seven presses. The pumps are 
located away from the abrasive atmosphere of the 
manufacturing area and each press has its own 
valves, booster, and electrical control. Any future 
presses can be added on in parallel with the present 
presses. 

The variable-volume, pressure-compensated pumps 
deliver only the oil required for operation of the 
circuit. Previously relief valves were used on each 
pump to regulate the pressure within +2 psi. With 
the present pumps, relief valves are not needed be- 
cause the pump delivery decreases as the pressure 
increases. This eliminates wasteful by-passing of 
unneeded oil reducing horsepower consumption and 
oil heating, and increasing efficiency. In addition 
these pumps permit fast press closing and high- 
pressure squeezing. 

The two pumps draw from separate reservoirs 
and are connected to a common high-pressure line 
through check valves. This permits operating each 
pump independently, with one pump installed as a 
standby in case of emergency. A line pressure of 
700 psi is the maximum requirement and in most 
cases 500 psi is sufficient. One pump is set for the 
higher pressure and the other is set for the lower 
pressure. Operating mostly on the lower pressure 
pump tends to keep the oil temperature down, re- 
duces the strain on the pump, and gives 3500 psi 
ram pressure with the booster. When the higher 
pressure is needed, the pump set for 700 psi gives a 
booster pressure of 4900 psi. 
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CR-/ Solenoid valve CR-/ 











TWO PUSHBUTTON STATIONS with “Start” and 
“Stop” pushbuttons are mounted on each press. The 
relay actuates the solenoid valve to control flow to 
the check valve and sequence valve. 


Each press is connected to the high pressure line 
through a globe valve, so that any one or combina- 
tion of presses can be operated. The four-way, 
solenoid-controlled, pilot-operated valve controls 
flow to the pilot-operated check valve and to the 
sequence valve. When the solenoid is energized by 
one of the “Start” pushbutton switches, the valve 
directs flow through the pilot-operated check valve 
to raise the press ram. When the ram bottoms, the 
pressure builds up to the sequence valve setting. 
This actuates the sequence valve which directs flow 
through the pressure reducing valve to the booster. 
The pressure reducing valve regulates the booster 


Continued on page 72 


Hydraulic 


press WHEN SOLENOID 


VALVE is energized, 








PO. Check 




















flow is directed through 
pilot-operated check 
valve to raise ram. 
When ram bottoms, se- 
quence valve is actuated 
directing flow to boost- 
er. Booster multiplies 
pressure seven times 
for ram squeeze. De- 
energizing solenoid 
opens check valve and 
drains ram pressure. 
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This or This? 
Ze Ze 








Continued Progress 
in Valve Efficiency 


(OU) =~ A COMPLETELY 
RELIABLE 


RELIEF 
VALVE! 


®@ Doesn’t leak 





"CJ" WIPER'S CLOSED 
JOINT KEEPS THE 


OPEN JOINT PERMITS 
A STREAK OF DIRT 
AT JOINT OPENING ENTIRE ROD CLEAN 
For those dry requiring absolute freedom from dust or dirt 
ror ng through | of ring to bearings or packings, we have especially 


“FALL | WIPER RING with Closed Joint 


(our P/N-FWR-CJ) 


In addition to the above, and since 1944, we have also manufac- 
aa ey Army and Navy Use the 3 Piece FALL WIPER RING 
‘ Mil-S-5049, AN Rae yD mang Fgh numbers hove Sam f geuensat. 


” te ANG231A71, 3 pleces 
. Seu View Rive Ring fheay 
(OTHER CIRCLE seau vaALves Ztenger or groove in Ws 0.5.2 1 (2 yt. Ay 4 A 
; in groove (3) and endless cover 
bard” nardocdbine spring in ve which 
couses squeeze grip action on ion rod. 


Squeeze Grip Action 
Does It—patented 


Spring —and squeeze grip is always 
the same because uniform ten- 
sion of spring under endless 
cover band. Rods or pistons 
do not stick or become im- 
mobile in ANY temperature 
Our engineers will gladly work 
with you en any wiper ring 
problem. Write, wire or phone us. 
Ace Products Co., Toledo 1, Ohio 
Phone Adams 6513 


Covered hy patents is- 
and patents pend- 
ne. 





© Reseats dead tight 


® Doesn't stick 
500 Series 


Send for information today 


Cover 


© Check Valves © Shutstt. Mali. 6 ibenle Velves 


Representatives in 
Principal Cities. 


CIRCLE hn 


SEAL precision valves 
JAMES*DOND+ CLARK 


2181 East Foothill Boulevard, Pasadena 8, California 
SPRING 
LOADED 


Fall )//,,.:Ring 





Contol Gases te lQO00 FS | 


WITH VICTOR GAS-0-DOME REGULATORS 


Gas pressure, not springs, control diaphragm motion to give you 
precise regulation of high-pressure gases at high or low flow rates. 
Can be remotely controlled if desired. Safety valve furnished on 
request. More than 55 stock models in the following series: 





DELIVERY 
RANGE (p.s.i.) 


0-2500 
0-3600 


GAS-0-DOME 
SERIES 


GD 30 
GD 31 


SPECIAL FEATURES GASES HANDLED 





High Delivery Flow Rates. 
Accurate Valve Control. 





Air 





VICTOR’S LONG EXPERIENCE 

IN PIONEERING HIGH PRESSURE 
GAS REGULATION is yours for the 
asking. For details, and complete 
data on Gas-O-Dome Regulators, see 
your VICTOR dealer or write us for 
catalog 341. Dealer inquiries invited. 


VICTOR EQUIPMENT COMPANY 


Mfrs. of welding & cutting equipment, hardfacing rods; 
blasting nozzles; cobalt & tungsten castings. 


844 FOLSOM ST. + SAN FRANCISCO 7 21 


June, 1965 


Excellent Capacity. Compact — 
7 lb.— 4” x 6” x 6”. 
—67° to +160° F. Range. 


0-2500 
0-3600 


GD 61B 
GD 62B 








0-5000 
0-10000 


GD 80 
GD 81 


Accurate Valve Control. 
—67° to +160° F. Range. 








Self-Relieving Pilot Regulator 


0-500 Control. High Flow Rates. 


GD 10 





High Pressure, Low Flow. Com- 


01000 | pact—4 Ib. —2” x 6” x 6”. 


SR 10 


Argon 

Helium 
Hydrogen 
Nitrogen 
Oxygen 

—and others 
non-corrosive to 
bronze and 
Stainless steel. 





Corrosion Resistant. 


SR 100 0-30 & 
0-40 














Ammonia (wet or dry) 
Boron Trifluoride 
Chlorine (wet or dry) 
Hydrogen Sulfide, 
Hydrogen Chloride, 
Sulfur Dioxide—and 
other corrosive gases. 
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Trode-Mork ™ 
S™ 





Leak Proof 

Positive Seal 

Vibration Resistant 

Approved by Underwriters Laboratories 
No Special Tools Needed 

Eliminates Costly Flaring Operations 
Fittings Outlast Tube Bursting Pressure 


Made of Brass, Monel, Cadmium Plated 
Steel, Stainless Steel or Anodized Aluminum 


A Perfect Connection Every Time 


CENTURY PRODUCTS, 


1532 Lombard Street - 


, 


Insert tube into FLARE- 
* MATIC fitting. 


? Tighten FLARE-MATIC fitting 
* with ordinary wrenches. 


The tube is fored automatically and 
completely inside the fitting in one, 
easy operation. Standard 37°, leak 
proof flare is formed. 


Write for a copy of FLARE-MATIC catalog. 


Inc. 
Philadelphia 46, Pa 
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Continued from page 70 


input pressure and consequently the final ram pres- 
sure. It provides a covenient pressure control for 
the operator. 


The booster is an automatically reciprocating pis- 
ton with large areas exposed to the line pressure and 
small area pistons at each end to force the oil out at 
high pressure. The booster provides a pressure in- 
crease of 7 to 1. The volume delivered is inversely 
proportional in this same ratio. As an example, if 
30 gpm is entering the booster at 700 psi, the output 
will be 4.2 gpm at 4900 psi. 

At the high pressure, the pilot operated check valve 
closes to prevent flow from the ram. Pushing one of 
the “Stop” pushbutton switches de-energizes the 





solenoid valve applying pump pressure to the pilot 
line of the check valve. This opens the check valve 
and drains the line from the ram allowing the ram 
to descend. It was found that releasing the high 
pressure from the ram resulted in a surge which 
caused leakage. A restriction valve placed in the 
pilot line to the check valve slows the action of the 
valve sufficiently to release the pressure smoothly. 


INSTALLATION OF COMPONENTS 


A “Start” and “Stop” pushbutton switch is 
mounted on two sides of each press. These control 
a relay which actuates the solenoid valve. Contacts 
lock-in the relay through the two “Stop” switches. 


The 30-gpm, 1000-psi pumps are installed on two 
70-gal reservoirs in a room closed off from the rest 
of the plant. Rubber mounts under the pump motors 
and a short length of high pressure hose in the line 
eliminate most of the pump noise. Each pump is 
driven by a 10-hp motor, and since only one pump is 
operated at a time, the horsepower is reduced from 
45 to 10, or 78%. A 14-inch line runs from the 
pump room across the full length of the press room. 
A globe valve is installed at the end of this line 
and is connected directly to a 14-inch return line 
which follows the pressure line back to the reser- 

| voirs. The return line is openly connected to both 
| reservoirs to circulate oil from both tanks. In this 
manner a constantly maintained line pressure is 
delivered to each press. High pressure piping has 
been reduced by eliminating extra heavy pipe and 
fittings except for the line from the booster to the 
/ ram. The problem of leakage is also minimized, 
| allowing suspension of all valves overhead leaving 
the working area around the press clear. All piping 
and electrical circuits are color coded for quick 
identification and simplified maintenance. 
The system has been in use for over a year and 
| it is estimated that production has increased ap- 
proximately 10% because of the neater work areas 
| and the decreased operator strain with the reduction 
| of noise. vvv 
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Why choose a Rivett Hydraulic Cylinder? 


Quick Delivery? 


If you're in a tight spot and need standard 
models, Rivett can ship in two days. 


Low Price? 


You'll make the best deal with Rivert. Large 
volume production makes prices competitive! 


High Quality? 


This is the most important reason for choosing Rivett! After a cylinder is installed, 
delivery and price are soon forgotten—but not the cylinder’s productivity! It is 
then that a poor cylinder reveals its really high cost. For its faulty construction 
can result in operational failure—with a breakdown in production. 

Better—far better, to buy the quality cylinder; gain the advantages of delivery 
and price; and enjoy uninterrupted production as well! 


Get This Data-Filled Catalog —> 


Working drawings, cut-aways, tables, dia- 


THE BETTER YOU KNOW HYDRAULICS, grams, forces, specifications—all are pre- 


THE BETTER YOU LIKE RIVETT! sented in an easy-to-use style. Write today 
for free copy of Catalog No. 106. 


PTON 8OO 4ND ASGEuaiy EEPER GING DEMON BuMwNATES THE fOOS 
RIVETT LATHE & GRINDER, Inc. 
Dept. AH-6 Brighton 35, Boston, Mass. 


Representatives In All 
Principal Cities 
Member— National Fluid Power Association 


furnishes a complete 


pe ~ MEAVYOUTY ALLOY CAST PISTONS. power package 
AIR AND HYDRAULIC — VALVES, CYLINDERS, POWER UNITS 
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HOW TO REDUCE WEIGHT 


of aircraft hydraulic systems 


Part 1 By Circuit Design 


@ By K. G. Hancock 


ODERN heavy airplanes use a large amount of 

hydraulic power for operating various auxiliary 
services. On a 100,000 lb military airplane using a 
hydraulic system capable of supplying possibly 30 
hp for actuation of undercarriage, flaps, bomb 
doors, air brakes, nose steering etc., the weight of 
hydraulic components and pipes is approximately 
1000 Ib. As this figure might be between 5% and 
10% of the payload, it is clear that weight saving 
of hydraulic installations is of importance. 

The investigation of weight saving falls con- 
veniently into two parts. First the saving in pipe 
weight and reduction of the number of hydraulic 
components used, which is influenced by good cir- 
cuit design; and second, the saving in the weight of 
components which is dependent on the detail design 
of the components themselves and the mechanisms 
they operate. 


CIRCUIT DESIGN 


There is no doubt that collecting sufficient data 
so that the merits of various circuits can be com- 


K. G. HANCOCK, Chief Hydraulic Designer, Electro- 
Hydraulics Limited, Warrington, England. 


pared for one particular installation is difficult, and 
very often laborious. The principle difficulty is that 
it is usually impossible to generalize and, conse- 
quently, the circuits under consideration must be 
expressed in terms which can be compared. This 
can conveniently be done by designing each alterna- 
tive circuit so that its output hydraulic horsepower 
is the same and meets the circuit requirements, and 
then comparing the weight of all the pipes and com- 
ponents involved. 

The factors influencing the weight of a hydraulic 
circuit are: 


a) Maxium power requirements, and the amount of 
power to be supplied by the pumps. - 

b) Method of driving the hydraulic pumps, whether 
engine, electric or air motor driven, and their loca- 
tion in the airplane. 

c) Location of the service demanding maximum 
hydraulic power. 

d) Emergency requirements of the various circuits. 
e) Operating pressures. 

f) Control of fydraulic power. 

g) Operating temperatures. 


a) Maximum Power Requirements 

Knowing the maximum power requirements of 
each circuit, it must be decided whether the major- 
ity of this is to be supplied by accumulators or 
pumps. This is governed partly by the duty cycle 
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for the service and partly by the horsepower re- 
quired, the large power, short time duty cycle 
favoring the accumulator with a small pump to 
charge the accumulator for the next cycle. In con- 
sidering the question, it is necessary to take the 
optimum ratio of accumulator pressure to jack 
pressure so that the accumulator system can be 
shown in its most favorable form for comparison 
with a pump system. This is usually found to be 
between 1.5 and 2.0. 

Taking a reasonable compression ratio for the 
accumulator circuit the merits of pump or accumu- 
lator systems can be considered. If it is not obvious 
by inspection which is the better—for example, a 
nose flap actuator requiring say 100 hp for 1 sec- 
ond is obviously an accumulator circuit, and a rear 
flap requiring 3 hp for 20 seconds is a pump cir- 
cuit—then it is worth while carrying out a fairly 
detailed weight estimation of the components in- 
volved in both types of circuit, not forgetting the 
weight of air in the accumulators. 


b) Method of Driving Hydraulic Pumps 
Electric driven pumps have the advantage that 
they can be positioned in the airplane to suit the 
hydraulic installation, and if they are mounted near 
the services demanding maximum power, can save 


pipe weight. The weights of cables and starting 
relays, which can be considerable, must be taken 
into account. 

Pumps driven by air motors supplied by engine 
compressed air are attractive, and favorable ratios 
of overall weight to achieved hydraulic power can 
be obtained. To avoid transmitting large volumes 
of low pressure air long distances it is desirable to 
mount the air motors near the engines, and conse- 
quently the extra lengths of hydraulic pipe must be 
assessed. 

Engine driven pumps have been widely used in 
the past but the weight of the gear box required 
may be heavy and the location of the pumps at the 
engines may increase the weight of hydraulic pipes. 


¢) Location of Services Demanding 
Maximum Hydraulic Power 


In reviewing methods of driving hydraulic pumps 
account must be taken of the location of the maxi- 
mum power demand, and of any weight which could 
be saved by mounting pumps near to the service 
involved. For instance, an air brake circuit demand- 
ing 20 fluid horsepower at the aft end of the air- 
plane would involve a heavy weight of pipes to 
transmit hydraulic power from pumps mounted in 
the engines, and the provision of an electric motor 
driven pump and tank near the air brake jack could 
result in an appreciable weight saving. Each air- 
plane must, however, be treated individually and 
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FIG. 1. COMBINED NORMAL AND EMERGENCY 
CIRCUIT—This comprises a pump driven by the 
port outer engine supplying hydraulic power for port 
undercarriage and nose undercarriage retraction, and 
a second pump driven by the starboard inner engine 
supplying power for starboard undercarriage retrac- 


tion. The delivery from the two pumps is combined 
and fed to the three undercarriages for emergency 
lowering purposes via an emergency selector and 
separate pipes. It has the disadvantage that both the 
normal and emergency circuits are combined at the 
emergency selector. 
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Space and performance requi ents have made 
. a it more and more necessary produce special- 
“OUT OF THE ORDINARY ized components for modern fhircraft. The so- 
called standard piece of equipfment often forces 
a compromise. Here are two t§pical tough jobs: 
...Fuel tank air pressure regulgting valves which 
flow up to 100 cfm of up to 450° F. air and controls 
pressure within a range of less fhan one psi. 
HYDRAULIC AND PNEUMATIC ...A brake control valve which§senses the pilot’s 
control forces over fifty feet ay and controls 
hydraulic pressure at the brakes, 125 feet away. 
The ability of Haskel Enginee 
duction to build special purpose 
a a the exacting demands of this i 
Loud an outstanding producer $f the “out of the 
ordinary” hydraulic and pne tic equipment. 


“PRODUCING TODAY...TOMORROW’S AIRCRAFT REQUIREMENTS” 
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the foregoing could be drastically affected by, say, 
an inefficient undercarriage retraction geometry de- 
manding large power at the forward end of the 
machine. 


d) Emergency Requirements 


Possibly the biggest potential weight saving is 
to be found in how the emergency requirements of 
the various circuits are met. 

It is usually mandatory that the emergency circuit 
shall be capable of operating the service should 
there be any type of failure in the normal circuit, 
except failure of the jack itself, which by virtue of 
its simplicity is usually considered to be 100% 
reliable. The types of failures can be divided into 
two groups. First, loss of hydraulic power, which 
can be caused by either failure of the pumps or by 
a broken pipe or tank, and second, loss of control 
caused by faults in the selectors or automatic valves. 
The only way of complying with this requirement 
is duplication of the source of power, pipes, hy- 
draulic selectors and any other valves. 

If, as is frequently the case, emergency operation 
is acceptable at half normal power, then ideally the 
lightest system is one employing two circuits, which 
are both used for normal operation, and either one 
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FIG. 2. TWO PUMPS AND EMERGENCY AIR 
BOTTLE—tThis is a conventional circuit and has 
been used frequently. The delivery from two pumps 
is combined and used to supply power to all the hy- 
draulic circuits on the airplane. A separate air bottle 
is used for emergency operation, It will be noted that 
the pipe weights involved are the heaviest of all the 
schemes considered and in addition there is the 
weight of the emergency air bottle. 
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FIG. 3. TWO VOLUME JACKS WITH SHUTTLE 
VALVES—Two pumps on port and starboard sides 
of the airplane supply power to the adjacent under- 
carriage with small diameter pipes running across the 
aircraft so that hydraulic power is available to retract 
the three undercarriages should there be a failure of 


one engine driven pump. The circuit uses two volume 
jacks for raising so that the oil supply is separated. 
The delivery from both pumps is combined and taken 
to the three undercarriage jacks for emergency low- 
ering via separate pipes and an emergency selector. 
Additional emergency power supply is not needed. 


APPLIED HYDRAULICS 





Reduce tite Hazard 


AEROQUIP CORPORATION, 


LOCAL REPRESENTATIVES IN PRINCIPAL CITIES IN U.S.A. AND ABROAD « AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
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New! Aeroquip 1546 High Pressure Hose 
for FIRE-RESISTANT Hydraulic Fluids 


Buty! inner tube resists swelling 
end clogging when used with 
Pydrauvi F-9, Lindol H-F, and 
other synthetic hydraulic fluids. 


Tough, green synthetic rubber 
cover withstands heet, weer, 
abrasion. 





Double wire braid construction 
takes working pressures up to 
4500 p.s.i., depending on size. 





1546 hose mates with stand- 
ard Aeroquip industrial fittings. 








Highly recommended wherever hydraulic lines 
are used in plant ‘hot spots’ are the new syn- 
thetic, fire-resistant hydraulic fluids. Aero- 
quip’s new 1546 hose has been specially de- 
signed to convey these synthetic fluids without 
swelling or clogging. 


Buyers of your equipment can realize immediate 
money-saving opportunities because increased 


plant safety means reduced fire insurance 
premiums in many instances. Other design 
advantages: Aeroquip flexible hose lines install 
in a fraction of the time needed to form and fit 
rigid tubing; Aeroquip 1546 hose and fittings 
are available in sizes from %” to 2” to meet a 
wide range of product design requirements. 
Write for complete information. 


=a\eroquip 
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FIG. 4. AUTOMATIC EMERGENCY LOWERING— 
Oil from starboard pump feeds the starboard under- 
carriage and nose undercarriage for retraction, and 
that from the port pump the port undercarriage for 
retraction, Small diameter branch pipes are taken 
across the aircraft and form the emergency supply 


for emergency as by this method no additional 
power supply need be carried for emergency opera- 
tion, and each set of pipes transmits only half the 
power demanded. The chief difficulties with this 
system are to ensure that the return oil flows cor- 
rectly and that each individual header tank supply- 
ing the pumps is adequately filled with oil. To 
achieve this it is sometimes necessary to mount the 
header tanks close together with a suitable balance 
pipe joining each, which in the case of military air- 
craft increases the vulnerability of the system. 


e) Operating Pressures 


The choice of operating pressures is a difficult one 
being a compromise between life and good reliabil- 
ity at low pressures, and reduced weight of compo- 
nents and pipes at higher pressures. It is also 
complicated slightly by the fact that above certain 
pressures the weight of some components particu- 
larly jacks, must rise as the working pressure is in- 
creased. For example, the size of piston rod and 
cylinder for a jack of given extended length and 
loads may be decided by strut strength, and in these 
cases an increase in working pressure may only 
aggravate the problem. There is thus no general 
rule for optimum working pressure.* For most cases 
it is probably between 3000 and 4000 psi, the higher 
pressure favoring the larger airplane using a com- 
paratively large amount of hydraulic horsepower. 


*See “Practical Pressure . . . 3000 psi” by Conrad H. Cooke, 


Vay, 1955, APPLIED HYDRAULICS. 
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for lowering purposes. A special stepped shuttle valve 
is used which ensures complete separation of the re- 
turn oil during retraction, and automatically changes 
over to the emergency circuit should the normal 
pressure fail on lowering. A separate emergency se- 
lector is not, therefore, required. 


However, on one medium size fighter the estimated 
weight saved in hydraulic components by changing 
the pressure from 3000 to 4000 psi was 10%, and 
was explained by the large power consumed by the 
various services which the system operated. For a 
military aircraft of, say, 120,000 lb or more a 
4000 psi system would certainly show a consider- 
able weight saving compared with one operating at 
3000 psi, but for large civil aircraft requiring hy- 
draulic power only for undercarriage retraction, 
nose steering and flap operation, and demanding 
high reliability, there is probably little to be gained 
by exceeding 3000 psi, particularly if some thought 
is given in the early design stages to obtaining an 
efficient undercarriage retraction mechanism. 


f) Control of Hydraulic Power 
Hydraulic pipes should be kept out of the 


pressurized part of the airplane, and consequently 
remote control of the hydraulic selectors is generally 
required. This can be done by a mechanical linkage 
to a manually operated selector, but if the distances 
involved are large, excessive weight and complexity 
of the linkage may result. It is more usual, there- 
fore, to employ electro-hydraulic selectors operated 
by means of an electrical signal, and whose position 
in the airplane can be anywhere to suit the pipe 
run, There are two main types, those whose porting 
is changed by solenoid pilot valves and pistons, and 
those operated by small electric motors. Of the two 
types those using solenoid valves seem to be lighter 
and more compact. 
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FIG. 5. ELECTRICALLY CONTROLLED CIRCUIT— 
Two electrically driven pumps draw oil from two 
separate header tanks and supply pressure to a com- 
mon normal system delivery pipe via control selectors 
and non-return valves. The normal circuit selectors 
are joined to this common supply pipe, and the vari- 
ous circuits are operated by energizing the appropri- 
ate circuit selector in the normal manner. Should a 
fault develop in the normal system, the control selec- 
tors are energized and divert the pump delivery to 
the emergency pipes, and emergency operation is 
carried out by using the emergency selector, the re- 
lease valve allowing oil from the jack to return to 
tank, The float switches in the tank ensure that the 


g) Operating Temperatures 

Operating temperatures affect the choice of the 
oil to be used but most aircraft applications at 
present in service call for operation between roughly 
-40°C for the lower limit and +-70°C as the upper, 
which is just within the range given by the standard 
red mineral hydraulic oil. It affects the weight of 
the airplane in that sufficient power must be pro- 
vided to transmit the oil through the pipes at the 
lower temperatures when the oil’s viscosity has in- 
creased, and this involves a weight penalty. Various 
methods of overcoming this have been suggested or 
tried, ranging from electrically heated lagging to 
self heating in the system itself. One form of the 
latter is to employ a hydraulic leak in the circuit, 
whose rate of leakage is controlled by a plug in a 
hole, the different co-efficients of expansion between 
the materials of the plug and of the hole ensuring 
that the leakage is a maximum at low temperatures 
and reduces as the system is thus heated. 

The high speed aircraft of the not too distant 
future raise problems at the other end of the scale 
and will require oil refrigeration or the use of 
special high temperature hydraulic oils. 


CIRCUITS 


Figures 1, 2, 3 and 4 show four diagrammatic 
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pumps are stopped should there be loss of fluid due 
to a broken pipe, and the selection of the control 
selectors to emergency over-rides the float switches, 
and starts the pumps again. A suitable amount of oil 
is carried in the tank to allow emergency operation 
after the float switches have operated, Any number 
of circuits can be added to the system, each addi- 
tional circuit requiring a normal and emergency 
selector, and a release valve. The method of connect- 
ing the normal and emergency circuits by the control 
selectors and non-return valves is of interest, as with 
this arrangement, major damage to any one com- 
ponent can occur and still leave either the normal or 
emergency circuits functioning. 


undercarriage circuits for a civil airplane of ap- 
proximately 35,000 lbs all up weight using hydraulic 
power for undercarriage retraction, nose steering 
and flaps. They were prepared during the initial 
design stages of a project some years ago to ascer- 
tain the saving in pipe weight between the various 
circuits. The power requirements were defined by 
undercarriage retraction since the consumption of 
the flaps and nose steering was small. To obtain a 
comparison, the pipe sizes were chosen so that the 
effective pressure difference across the undercar- 
riage jack pistons was similar. During this review 
the system working pressure was taken at 4000 psi, 
but it was subsequently found that a saving in 
weight would be achieved by lowering the pressure 
to 3,000 psi. 

Figure 5 illustrates a type of circuit which might 
be used on a large airplane and enables the pumps 
to be positioned so that pipe weight can be reduced. 

Figures 1, 3, 4 and 5 incorporate one of the 
major desirable features, namely that no additional 
power supply for emergency operation is carried. 

This brief analysis of factors which influence 
weight clearly illustrates the importance of weigh- 
ing the merits of several circuits for each installa- 
tion, vvY 


Part 2 will discuss details of component design. 
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Now try... HUSCO 


® 


Hydraulic Units 


for Improved Performance 

... on your Construction—Indus- 

trial—Materials Handling— 
Special Equipment 


An example of HUSCO advanced engineer- 
ing, the above 3600 Series Hydraulic Con- 
trol Valve offers new compactness and sim- 
plified balanced design well adapted to a 
wide variety of equipment applications. 
Available in a full range of sizes from 5 to 
60 gallons per minute, it provides for single 
and double-acting plungers, with individual 
check valve for each operating plunger, ad- 
justable relief valve, with or without float 
position, and alternate high pressure carry- 
over . . . Typical of HUSCO's contribution 
to space-saving, cost-saving, sales-building 
hydraulic control. 


HUSCO Hydraulic Products include: 


Single-Acting Cylinders 
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Double-Acting 
Cylinders 








Gear Pumps | Check Valves 


Check HUSCO First for modern hydrau- 
lic units—and engineering aid on all 
your hydraulic developments. Write for 
latest details. 


HYDRAULIC UNIT 
SPECIALTIES CO. 


Pumps * Valves * Cylinders 
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A Special APPLIED HYDRAULICS Magazine Report 


SAE AIRCRAFT COMMITTEES 


HE SAE A-6 Committee, Air- 

craft Hydraulic and Pneumatic 
Equipment, held their regular 
semi-annual three day session on 
April 27, 28 and 29 at the Shera- 
ton-Mt. Royal Hotel, Montreal, 
Canada. A record number of over 
300 representatives of airframe, 
airline, suppliers of components, 
parts and materials, the Services 
and guests attended. As usual the 
chairman of the Pneumatic Sub- 
committee handled a group of 
pneumatic items, Fred O. Hoster- 
man, chairman of the Materials 
Subcommittee presided when fluids 
and packings were discussed and 
B. R. Teree, Chairman of A-6, held 
the gavel for the major part of the 
meeting. 

A. H. Hobelmann, Pneumatic 
Subcommittee chairman, was in 
the chair for the pneumatic items 
considered by the Committee. 


Specification, Pneumatic, Relief 
Valve: The chairman reported that 
the National Bureau of Standards 
was preparing this spec for BuAer. 


MIL-P-8564 (ASG) Specification, 
Pneumatic Components: The Adel 
member discussed the recommen- 
dations of his Panel as to the in- 
formation to be included on equip- 
ment name plates. He described the 
single Federal Stock Catalog, pre- 
scribed by Federal Law 436, point- 
ing out some of the numerous dif- 
ficulties involved in getting nomen- 
clature and numbers on small 
nameplates. After a lot of discus- 
sion, the ASG representative ex- 
pressed the opinion that only new 
components would be put into the 
Federal stock system and that the 
latter would not cover items for 
aircraft supplied to airframe com- 
panies direct from their suppliers. 
The chairman asked the Adel mem- 
ber to rewrite this part of the spec 
and coordinate it with other man- 
ufacturers. 


Specification, Pressure Switch, 
Pneumatic: The BuAer representa- 
tive reported that the preliminary 
draft of this spec would be ready 
by June 30. The work is being 


Continued on page 84 


The A-6 Committee at work at Montreal, Right to left: Frank Mittell, North 
American Aviation; Phil Musa, Grumman Aircraft Engineering; Fred H. 
Pollard, Republic Aviation Corp.; J. J. Martin, Douglas Aircraft Co., Santa 
Monica; B. R. Teree, Chairman, Weatherhead Company; Fred O. Hosterman, 
Weston Hydraulics; A H. Hobelmann, Walter Kidde; Mel Steele, SAE; Ralph 
Middleton, Lockheed Aircraft Corp.; John W. Kelly, Adel Div. General 
Metals Corp.; Dave Grant, Hughes Aircraft; Howard Field, Jr., Convair; and 


H. E. Wells, Bell Aircraft Corp. 
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STANOIL | does heavy chores for 


INDUSTRIAL OIL 


Tool Room Superintendent Max 
Chase (left) and Production Engineer 
Peter Van Dyke (right) with Standard 

lubrication specialist R. T. Cleland 
inspect frame of extruded aluminum. 
Bob Cleland, a graduate of Michigan 





ea) 


Light Metals Corporation 











{= years ago Light Metals Corporation, Grand Rapids, put their 
1,250 ton Hydropress into operation. The initial fill for the hydraulic 
system was STANOIL Industrial Oil. The press has operated continuously 
since its start up. There is no evidence of deposits or varnish anywhere 
in the hydraulic system. Light Metals Corporation looks forward to 
many more years of such trouble-free operation. 

Why was STanoit ordered by Light Metals for their Hydropress? 
The answer is found in the service Stanort has given in other equip- 
ment. Back in 1948 when a Watson-Stillman extrusion press went into 
operation for Light Metals, Stanom. was chosen as the hydraulic oil. 
As with the Hydropress, Stanom has a perfect performance record. The 
Watson-Stillman press has operated seven years without shutdown 
because of hydraulic fluid failure. 

This kind of service from a hydraulic oil means Light Metals Corpo- 
ration can turn out extruded aluminum shapes for the aircraft, auto- 
motive and major appliance industries with high performance and low 
maintenance factors that mean bigger profits. Reason enough for rely- 
ing on STANOIL. 

Sranoiz Industrial Oil can perform for you just as it is doing for Light 
Metals Corporation. In the Midwest a lubrication specialist from your 
nearby Standard Oil office will explain how. Call him. Or contact 
Standard Oil Company, 910 S. Michigan Avenue, Chicago 80, Illinois. 


STANDARD OIL COMPANY | STANDARD 
(Indiana) | 





Wipes out dirt 
for life! 


WEAR-SAVERS THAT WON'T STEAL POWER 


Hydraulic cylinder makers use Chicago Rawhide’s Type G wiper 
seals for many reasons. Here’s one: the special Sirvis leather wiper 
element holds its own lubricant—operates at low friction. This 
means negligible power loss. Another advantage: the Sirvis leather 
element will not trap grit and carry it—will not score the shaft. 
Years of dependable performance have demonstrated the ability 
of C/R Type G Oil Seals to exclude dirt, dust and moisture. They 
may be the answer to your problem, too. Write for your copy of 
“C/R Perfect Oil Seals.” 


PERFECT 
Ou Seale 


More automobiles, farm equipment and industrial machines 
rely on C/R Oil Seals than on any similar sealing device. 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


1301 Elston Avenve ©! SEAL PIVISIONEhicago 22, Illinois 
IN CANADA: SUPER OIL SEAL MFG. CO., LTD., HAMILTON, ONTARIO 


Other C/R products 








Sinvense (Synthetic rubber) diaphragms, boots, gaskets and similar parts for critical operating 
conditions * Conror: Controlled porosity mechanical leather packings and other sealing prod- 
ucts * Sirvis: Mechanical leather boots, gaskets, packings and related products. 
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done at the NBS, where a rough 
draft is now ready. The Chairman 
asked that the draft, as soon as 
ready, be sent to equipment com- 
panies for comment. 


Specification, Self-Sealing Quick 
Disconnect Coupling, Pneumatic: 
The chairman stated that NBS was 
making some changes and would 
issue this as a MIL-Aer spec. The 
chairman asked that comments be 
sent to him. 


MIL-4343, Lubricating Greese, 
Pneumatic: This grease was again 
discussed, this time particularly 
for its suitability for high temper- 
ature. There was general agree- 
ment that the grease was satisfac- 
tory except for gun chargers. The 
rate of temperature rise was ques- 
tioned but insufficient test data 
was available to give a definite an- 
swer. One other lubricant, DC 200, 
was reported as superior to 4343 
by one user. The chairman asked 
BuAer to collect comments for a 
report at the next meeting. 


Pneumatic Packings: The Preci- 
sion Rubber representative, chair- 
man of the SAE Panel on “O” 
rings and seals, summarized the 
results of his questionnaire sent to 
the industry. He pointed out the 
steady growth of pneumatic sys- 
tems on both inhabited aircraft 
and on missiles. Answers indicate 
that either new compounding tech- 
niques or new materials for seals 
were required. The range of —65 
to 275 F was considered within 
reasonable possibility but that 
above 300 F the going was tough. 

It was pretty definitely estab- 
lished that no resilient seals (or- 
ganic materials) would stand a 
range from 0 to 600 F and that 
new backup rings or washers for 
temperature ranges from 275 to 
350 F would be necessary, with 
only teflon in sight at present. In- 
dustry answers also indicated that 
no single lubricant was satisfac- 
tory for the extended temperature 
range that was compatible with 
present seals. 

No information was available on 
service life (military aircraft). 

A group of fluids and packings 
were next considered. Fred O. Hos- 
terman, chairman of the Materials 
Subcommittee, acted as moderator 
for this part of the agenda. 

Because of the importance of the 
high temperature problems, the 
items, both fluids and packing ma- 
terials, were considered in two 
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froups: one for 275 F systems. 
the other for 400 F systems. 


High Temperature Hydraulic Sys- 
tems — 275 F: The Services re- 
ported that no satisfactory pack- 
ings have come to their attention 
that would pass MIL-P-18017. A 
total of about 80 materials have 
been tested to date. Suppliers were 
asked to keep the Services advised 
of new developments. 

The dot system of marking for 
“O” rings was again reviewed. 
This system of identification of 
“OQ” rings, called for by drawings 
of MS28784 and MS28785, has not 
proven too successful. Several air- 
frame representatives reported that 
at least half of the leakage and 
breakdown of “O” rings occurred 
in the area of the inserted dot on 
the rings. However, the Services 
ask to keep the dot marking sys- 
tem. The two MS drawings have 
been combined and reported to 
ASG. Additional small sizes have 
been approved by WADC. 


MIL-O-5606 Specification, Hydrau- 
lic Fluid: The chairman of the “O” 
Ring Panel reported that five pack- 
ing compounds operating in MIL- 
0-5606 at 275 F exhibited a swell 
from 20 to 26 percent by volume. 

The problem of water contam- 
ination of MIL-O-5606 was dis- 
cussed in an effort to determine if 
a tolerable contamination in per- 
cent by volume could be deter- 
mined. The North American mem- 
ber reported a contamination of 
81 percent by volume in 15 air- 
craft systems after an average 
service life of 300 hours. He sug- 
gested, however, a permissible vol- 
ume of one-half of one percent as 
the maximum. The Northrop mem- 
ber reported a series of tests, still 
incomplete, on water contamina- 
tion of servovalves. In the freez- 
ing test, one percent, two and a 
half percent and five percent water 
was added. He reported no greater 
difficulty of operation. 


MIL-P-5514 Specification, Pack- 
ings; Installation and Gland Design 
of Aircraft, Pneumatic: T. J. Mc- 
Cuistion of Parker Appliance Co. 
presented a short paper on new 
gland designs under development 
for high temperature aircraft hy- 
draulic and pneumatic seals. Sev- 
eral new designs of organic and 
metal seals were illustrated and de- 
scribed. (This paper, somewhat ex- 
panded, will appear in an early is- 
sue of APPLIED HYDRAULICS. } 

The WADC representative re- 
viewed the tests made in the Ma- 
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\\ Conpor.- 
A for a hot, 

i \\ Ae cycle 


AN 
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STANDS UP IN A CUP-KILLER 


Sealing the seven hydraulic cylinders on this Shawnee Scout back- 
hoe is exceptionally rugged duty. Operating at a pressure of 1200 
psi with 30 to 40 inch strokes, a complete cycle occurs every 20 
seconds. Temperatures go up to 180° F. in continual use. But C/R 
Conpor impregnated Sirvis leather cups handle this tough job. 
Even after hundreds of hours of such severe service no cup replace- 
ment is necessary. The reasons: Sirvis-Conpor cups have high 
tensile strength, excellent resiliency, and do not score or chatter. 
They operate over a wide temperature range and completely seal 
most oils, solvents and gases. For long cup “‘mileage”’ at low cost, 
look into C/R Sirvis-Conpor packings. Send for “Report on Conpor.”’ 
Write A. P. Barth, Chicago Rawhide Mfg. Co., 900 N. State St., 
Elgin, Illinois. 


CONTROLLED ye POROSITY 


SIRVIS MECHANICAL LEATHER 


CHICAGO RAWHIDE MANUFACTURING COMPANY 
1301 Elston Avenue SIRVIS DIVISION Chicago 22, Illinois 


EXPORT SALES: GEON INTERNATIONAL CORP., GREAT NECK, NEW YORK 





Other C/R products 








Ow Seats: Shaft and end face seals for all types of lubricant retention and dirt exclusion « SinveNeE: (Syn- 
thetic rubber) diaphragms, boots, gaskets, and similar parts for critical operating conditions « Strvis: 
Mechanical leather packings and related products. 
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ADJUSTABLE 

terials Lab on 80 and 90 Sh 
FLOW REGULATOR organic seals and caioel seals. He 
Combination Bypass and Restrictor Type asked that —— send seals for 


— The Republic member re- 


Bypass flow for balance of system ported quite satisfactory results in 
testing AND 10050 metal boss 


seals at temperatures up to 500 F. 


SAE AIRCRAFT COMMITTEES 





Equipment Testing at 275 F: The 
North American member reported 
on the work done by a Panel and 
briefly reviewed the recommenda- 
tions made by the Panel. The min- 
utes of the Panel meeting were or- 
dered incorporated into the min- 
utes of the A-6 meeting. 

The Purolator member outlined 
the results to date on a survey on 
methods of evaluation for high 
@ Not affected by pressure or temperature ° -¥ = 100 te 3000 ante Ma hydraulic filters. The 


$. 1. 
at bypass port © Reguisted Gow Yb to Chairman asked him to Consoli- 
7% G. P.M. date comments and send them to, 
™ Bypass flow available for any additional ., ,. 14 + pipe the industry. 


operation sizes 


onstant adjustable 
Flow adjustment regulated flow 





‘ : : High Temperature Hydraulic. Sys~ 
Write for detailed engineering data and prices. tems — 400 F: A representative of 
Manufacturers of Hydraulic Valves ond Devices | the Materials Lab, WADC, out- 

Relief Valves * Check Valves * Restrictor Valves — ~—— work to date mye’ 

Needle Valves * Pilot Check Valves * Special Valves eral of the more promising hig 


Pressure Compensated Flow Regulators | temperature fluids, OS-45, a sili- 


— cate fluid, 720173, an interim fluid 
pe ediag Dy — on e-em acacia soon to be replaced by 720173C, 


Ss a | ond EIS (9 WADC modiienticn 
of 8200) were specified as the 


most promising. However, other 
fluids are developed and in the test- 
ing stage and at least two leading 
suppliers expect to have such flu- 
ids ready for service testing soon. 














High Temperature Hydraulic Sys- 
tems — General: The WADC rep- 
resentative outlined report AE-61- 
8 on methods of storing, handling 
and filling aircraft systems as well 
aS TREES CY | as the ground testing of high tem- 
motallic O-u perature aircraft hydraulic sys. 

G4 tems. Copies of Report AE-61-8 
INFORMATION are available from the Bureau of 
A complete history of application for Aeronautics, Navy Department, 
Self-Energized or Standard Metallic Washington 25, D. C. 


O-rings. Where to use them—why to 
use them—how to use them. MIL-P-5516 Specification: The 
Any application calling for a posi- ASG representative reported that 
tive, permanent static seal against an ANA Bulletin on Age Control 
Requirements will be issued in 


pressures, internal or vacuum. Vari- I 
ous platings for protection of the seal from 60 to 90 days. The Bulletin 


against jet engine fuels, lubricating does not change the spec. Hea 
and hydraulic oils, combustion gases, The Bendix member of the “O 


liquid metals, special fuels. Ring Panel reported that a stand- 
ard drawing on the “D” Ring was 
in preparation. This will be sent 
to the Services. 


Write for your copy today fon your compony 
letterhead please) to Department 0-2. 


MS 28782 & MS28783 Back-up 
Rings: The Douglas, El Segundo 
representative reported on the 
status of Survey SAE A-6-89 on 
back-up rings. He found that while 
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some difficulties were encountered 
and there was no general agree- 
ment as to what should be done, it 
was agreed that spiral rings, es- 
pecially in the smaller sizes, should 
be changed. The Chairman asked 
Bendix-Pacific to run tests and 
make suggestions. Weston Hydrau- 
lics is to assist. 

At this point Chairman B. R. 
Teree took over the gavel for the 
rest of the items on the agenda. 


MS28720 Filters, Line Type, Hy- 
draulic: The North American mem- 
ber proposed a re-design in this 
filter so that the element is held in 
the bowl and remains with the 
bowl during removal and assem- 
bly. The Chairman asked BuAer 
to study this proposal and report 
at the next meeting. 


Hydraulic Tubing Specifications: 
The WADC representative sug- 
gested a new tubing burst formula 
and discussed the proposed speci- 
fication changes in regard to the 
removal of major surface imper- 
fections. There was no general 
agreement as to what to do about 
the surface imperfections other 
than the present airframe and air- 
line stock inspection but the Chair- 
man asked that the new formula 
be coordinated with BuAer. 

The TWA member reported that 
76 percent of their service trouble 
with AN type hydraulic fittings 
was due to loosening of “B” nuts 
and asked if self-locking nuts, re- 
quired on all aircraft structural 
connections, could not also be used 
on hydraulic connections. No ac- 
tion was taken. 

At the special invitation of the 
Committee, Kenneth G. Hancock. 
chief hydraulic designer, Electro- 
Hydraulics Ltd., a major supplier 
of aviation hydraulic components 
in England, gave a short paper on 
makeup of the leading English 
firms that are direct suppliers to 
the aircraft industry. 


MIL-C-5502 Coupling, Aircraft, 
Hydraulic, Self-Sealing: The WADC 
representative brought the Com- 
mittee up to date on the status of 
the latest changes in this spec. The 
present type (Type 1, Aeroquip) 
is used for ground connections; a 
new envelope drawing is in the 
mill and is expected to be ready 
within 60 days (issued by BuAer) ; 
a development contract for a high 
temperature coupling will shortly 
be issued. 

The North American member 
made three suggestions for revis- 
ing the envelope. The Chairman 
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asked that the revised drawing be 


sent to BuAer. 


MIL-C-5503, Cylinders, Aircraft, 
Hydraulic Actuating: The Adel 
member reviewed industry infor- 
mation in regard to scraper rings, 
considering felt wiper rings only. 
One small change was suggested. 
The Republic member stated that 
no felt wiper rings should be used 
at temperatures above about 225 F, 
since the rings charred and invited 
trouble. The chairman appointed a 
sub-committee of the Adel, Lock- 
heed and Weston Hydraulics mem- 
bers to determine if any changes 
would be made. The ASG repre- 
sentative agreed to make the 
changes promptly in the drawing. 


Corrosion Resistant Materials: [n 
spite of long discussion on this 
item, no change was recommended 
on this item. 


MIL-V-5523, Valve, Relief, Hy- 
draulic Pressure: The latest revision 
of this spec has been completed 
and will be issued by BuAer in 30 
days. 


There have been some discrep- 
ancies in the performance criteria 
for the three classes of valves spec- 
ified. The Chairman asked the 
Lockheed member, chairman of 
the Relief Valve Subcommittee, to 
revise the spec on the basis of the 
recommendations agreed upon. 
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ELIMINATES EXTRA “VALVE 


S AND PIPING 


This one important Bel-Air feature completely eliminates the 
problems of accessory speed control valves and cumbersome extra 
piping. Bel-Air Valves offer many other significant design features 


for decidedly better control . . . 


decidedly better performance. 


Quick air cylinder response is assured by 50% oversize piped 
exhausts. All ports are screened for extra protection against 
abrasive action. Aluminum valve spools literally float on jumbo 
seals inside a hard-chrome plated sleeve. All models are easily 
serviced with air lines connected. Available in single or double- 
solenoid pilot-controlled models in sizes of 44” to 14”, and in a 
variety of manual or mechanical controls in sizes of 4’) ¥e7 V2” 


Also Available in 3-Way Types 


Bulletin BA-101R 


Contains Full Specifications 


Address Dept. AH-655 


2 PUSHING. >> 
PULLING 
_ HOLDING 


‘WNUMeRnaE apres 


The Bellows Co. 
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Just not available until NOW... 


A GREER 
UNIVERSAL HYDRAULIC 


TEST STAND 
FOR UNDER $2 


£ 


With Custom Features 
Found on Test Machines 
Costing Thousands More! 


Structure. A 16-gage welded 
steel cabinet. Size 48” wide, 
64” high, 46" deep. Weight 
900 Ibs. Casters can be sup- 
plied for portability. 

Two Pressure Gauges. Range 
0 to 5000 psi for indicating 
system pressure and checking 
pressure on test components. 


Oil Temperature Gauge. 
Range of 30° to 210°F. for 
recording oil supply tempera- 
ture. 


Flow Control Valve with grad- 
uated scale to facilitate setting 
desired flow. 
Flowmeter. 250mm scale 
“Rotometer” type with range 
of 0.6 to 7.4 gpm to measure 
within 2% accuracy. 
Selector Valve. 4-way closed ine — 
center valve and panel ports A High Calibre Test Machine . 
equipped with shutoff valves urate Production 
for actuator cylinder testing. B ilt for Fast, Acc : j 
- Trouble-Free Service 


Pump. Axial piston-type with sit for 
constant flow capacity of 6 and Built 





gpm at 1800 rpm and 3000 psi. 


Reservoir. 15-gallon steel tank 
with removable cover. Includes Greer Model JK-100 can accurately 


nN gm Be a test all types of hydraulic components 
connections. (valves, cylinders, regulators, etc.) at 
Cooling Circuit. Includes a pressures to 3000 psi and flows to 
thermostat, oil cooler, water 6 gpm. It was especially designed for 
strainer, shutoff valve and all he . . 
water esamections. airlines, overhaul shops, airports, air- 
craft and industrial plants where pro- 
duction is a big factor, but prices paid 
for test equipment is a bigger factor. 
You'll find the JK-100 is just what you 
need for accurate, dependable per- 
formance, and the cost is remarkably 
low. This unit meets rigid JIC, AN and 
MIL standards too. Remember, it’s 
built by Greer craftsmen and backed 
by the Greer guarantee for as long as 
you own it. Get all the facts today! 


ae 


Write or call for details on 
the JK-100. Better still, have 
a Greer engineer visit you. 











GREER HYDRAULICS INC. - N. Y. INTERNATIONAL AIRPORT - JAMAICA 30, N. Y. 


Field Offices: Chicago, Dayton, Detroit, N. Hollywood « And representatives in principal cities 
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MIL-H-8775, General Specifica- 
tion, Hydraulic Components: The 
Republic member pointed out that 
this spec should be revised to in- 
clude temperature ranges now 
called for by the industry. Mem- 
bers agreed and the Chairman 
turned the assignment over to the 
High Temperature Panel for co- 
ordination. BuAer is to issue the 
revised spec. 


Contamination of Hydraulic Fluid 
in Aircraft Hydraulic Systems: Ger- 
hart Reethof of the Dynamic An- 
alysis and Control Laboratory. 
MIT. outlined studies made in the 
Lab on the nature and size of con- 
taminants in hydraulic fluids in 


Proceedings of the SAE-3 
and Aé-C Aircraft Commit- 
tees Meetings will be pub- 
lished in the JULY issue. 


aircraft hydraulic systems. He di- 
vided contaminants as: (1) silica 
dust; (2) metal particles; (3) rub- 
ber particles: and (4) filter par- 
ticles. He also discussed the small 
micron (2 and 5) filters, pointing 
out how particles much larger than 
the rated size of the filters are able 
to pass through the filters. 


Filtration Problems in Servo- 
valves: The North American, 
Downey, representative, picking up 
the discussion from the Reethof 
discussion, pointed out that with 
modern electro-hydraulic servo- 
valves, radial clearances are often 
less than 2 microns and that even 
filters rated at 2 microns will pass 
particles much larger. Such ar- 
ticles silt up the valve and abrade 
the metering edge. Also, his com- 
pany finds ‘that metallic particles 
of 1 to 1% micron size tend to col- 
lect on magnet pole faces and alter 
the valve characteristics. They 
have found it advisable to go to 
sintered metallic elements for all 
temperature ranges. The M. C. 
Manufacturing Co. representative 
agreed that fine filtration has be- 
come a very serious problem. Sev- 
eral filter manufacturer represen- 
tatives maintain that effective 2 
and 5 micron filters can be built 
but that size and flow rates are 
problems that still must be solved. 

The Chairman, B. R. Teree, an- 
nounced that the next meeting of 
A-6 would be held at Miami Beach. 
October 5, 6 and 7. vvv 
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Eastman . i W 


HYDRAULIC HOSE ASSEMBLIES FREE 


EASTMAN — first in the field of If you have a power transmission 
Hydraulic Hose Assemblies—has had the problem, consult with Eastman Engi- 
privilege of pioneering in many original neers. For improved performance due to 
applications of hydraulic power —on many original exclusive Eastman designs 
equipment made by many of America’s ...for quality of material and work- 
leading manufacturers—as shown in manship—always specify Eastman Hy- 
action in the industries, above. draulic Hose Assemblies. 


Modern industry not only moves hy- 
draulically, but with increased efficiency 
and economy—with improved produc- sist 
tion and performance...the kind of 
performance that improves your com- Ase ow 


Dept. AH-6, Manitowoc, Wis. 
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PROVENAIR 
Air and Hydraulic 


CYLINDERS 








Here 8 why : 


Interchangeable mountings— 
your choice of brackets, flange, or 
clevis-type swivel. 


Heads can be rotated 360° to sim- 
plify piping. 

Standard “‘O”’ ring seals used 
throughout — easy to obtain and 
replace. 


Available in 2”, 3”, 4” and 6” bore 
sizes, any practical stroke length, 
in non-cushion or cushion (fac- 
tory set or adjustable) types. 


Corrosion resistant; designed for 
safe, reliable operation on air, 
water or oil hydraulic systems to 
400 p.s.i. in 2” and 3” bores, 200 
p.s.i. in 4” and 6” bores. 


Prompt delivery of cylinders or 
parts from factory or dealer 
stocks in principal cities. 








from a Sales Engineer 





Elmer F. Heiser 


During Elmer Heiser’s 18 years of sell- 
ing air and hydraulic components, he has 
solved many problems and has left some 
unsolved. Between, much too infrequent 
fishing trips to Canada, Elmer makes his 
sales calls in northern Ohio. He is the 
author of the recently published book 
** Air and Oil Cylinders for Industrial Ap- 
plications”, Because we enjoy learning 
of Elmer’s experiences and opinions, 
we’ve asked him to write these monthly 
columns. We hope you too are finding 


these columns amusing, interesting and 








my od 
ws 








Why gamble when you can get PROV- 
ENAIR—the pioneer corrosion-resistant 
cylinder backed by more than 10 years 
successful use? Write today for new 
MODERNAIR catalog — most complete 





informative. 


| badd month a hypothetical prob- 

lem was posed to determine 
which hydraulic system was a 
“good” system. In the problem, it 
was suggested that five different 
systems were offered to answer the 
same set of specifications. Which 
was the right one? 

It is entirely possible that five 
completely different answers will 
result if the same basic problem is 
submitted to five different hydrau- 
lic engineers. Of course the five 
answers would contain five dif- 
ferent pumps, if the problem is sub- 
mitted to five different pump sup- 
pliers. Different sources would 


How to get 5 answers to one problem 


of the picture. Let’s submit the 
same problem to five different en- 
gineers, who, though acquainted 
with suppliers, have no connection 
with any particular manufacturer 
of hydraulic components. We can 
pick out those who have been en- 
gaged in the design of machinery 
on which hydraulic equipment is 
applied. Very often such applica- 
tion experience makes one better 
qualified than those engaged in 
making the component parts. 

How could five competent en- 
gineers come up with five different 
answers to the same problem. 
Easily. In the first place, the an- 


in industry! 
Sl aoum , likewise account for differences in swer of each will depend on several 
CORPORATION valving, etc. things: 


ROOM 6A 400 PREDA ST. + SAN LEANDRO, CALIF. We can prepare an interesting 1. His interpretation and analy- 
Member of Notional Fluid Power Association case by leaving the suppliers out _ sis of the problem. 
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If you have been looking for low [ 
What are the cost dependability here is a continuous NEW us ee 
4 fav per yor Ag af sa a —— 
with full 4" orifice which costs less — 
Advantages than most hand operated valves. The GAST 
body is machined from tough canvas 
of P| fi base phenolic with pipe ports per- Model 0211 
as ics pendicular to the laminations. No 
. | to baby this —_ me the | AIR PUMP 
resilient construction wi pun- ° 

for Air Valves? ishment that ae Gales tater weighs % 
materials. . 

less — is 
a truly 


BACHMAN J" Sole COMPACT COMPONENT 


noid Valve This mew Gast rotary-vane Air Pump offers many ad- 
vantages, including: VY less weight— (now 22 Ibs.) 
—with more compact, streamlined design. Rotor 
mounted on new G. E. Form “G” motor shaft. Vanes 
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4-way, 3-way or 2-way 
for 110 v. Price $12.75 


With this unit you can operate, check 
or cushion an air cylinder. On the oil side 
4-way piped exhaust, of an air-hydraulic system the same valve 
slightly higher. will provide positive check or dwell. Use 
it for many combinations of manual and 
automatic control. It is 7" long, weighs 
2 Ibs. and mounts in any position. Other 
models have double solenoid and also 
hand, foot or mechanical actuation. All 
have '/" stroke and spring return is 
optional. 
Ask us to send you one of these units 


give positive, pulseless air delivery. Rubber-cradled 
mounting dampens vibration, increases quiet. 

Model 0211 produces up to 25 p.s.i. or 27” vac., or 1.3 
c.f£.m. running open. % h.p. motor uses only 3.8 amps. 
Ideal for automatic machines, industrial instruments 
and controls. Present uses: paper feeding in packaging, 
printing frames, or as portable laboratory air source. 
Let your product benefit from this compact component 
— write for Bulletin 1254 and “Application Ideas” 
Booklet! Gast Manufacturing Corp., P.O. Box 117-D, 
Benton Harbor, Michigan. 


for a 30 day test and decide for your- 
self whether this long life leakproof valve 


can save you money GAST @ Aim motors To 4 HP. 
lita —_ me @ COMPRESSORS TO 30 P.S.!. 
@ VACUUM PUMPS TO 28 IN. 
gueronteed by ... John D. Bachman & Co. ‘ See Our Catalog in Sweet's Product Design File 


Bristol, Tennessee 


Original Equip Mant. ers for Over 25 Years 


















































EQUIPMENT LASTS LONGER 
BOOST 100 PSI AIR PRESSURE ~_ seneonns RETTEe ... 


Sey = ARIDIFIER 


FLUID 


PRESSURE SCRUBS, CLEANS AND DRIES 
On Air and Gas Lines 


LASTS LONGER becouse... 
The Aridifier’s patented centrifugal-baffle 
a action traps 92% of all dirt, oil, scale and 
water in gas or compressed air . . . and 
& 50 ’ drains off these troublemakers before they 
P ° : can damage tools and equipment. 
PERFORMS BETTER because... 
The Aridifier protects tools against the 
Continueus - acting, eip-iiiinae. freezing, fouling, caking and corrosion 
Various ratios give maximum caused by dirt and foreign matter . . . as- 
fluid pressures of 100 to 50,000 sures the clean, dry air and gas that means 
better spray work, painting, lacquering, 
sand blasting, air cleaning, and similar 
‘ . operations. 
> r 
Eight standard models. Special models for lower o Easily installed, the Aridifier maintains itself. 10 


higher pressures. Applicable wherever low-volume models. Capacity range; 7 CFM te 17,000 CFM. 
output at hi ressures is the requirement, such as 
'P . gh P . 4 . leorn HOW the Aridifier 
static testing, powering presses for forming, shear- scrubs with a patented cen- 
ing, clamping, etc. Thousands in use. Complete _¢ | trifugal-baffle action. 
power packages also available. Send for Bulletins. Write for This Catalog 


SPRAGUE 


ginning Corin SI OAH, INCINEERING CO. , 


e 1144 WEST 135th STREET, GARDENA, CALIFORNIA 





(F.O.B. Gardena, Calif.) 


psi. Size: 8%” wide x 9%” deep. 
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COMPACT DEPENDABLE EFFICIENT 


Piston Style, Double Acting 
BHEW Hydraulic Cylinder 


OPTIONAL 
MOUNTINGS 


It's easy and practical to use BHEW hydraulic cylinders 
in your applications. Accurately honed barrels, hard 
chrome-plated rods, small O. D. and any type mounting 
desired are BHEW cylinder features. All types and sizes 
available in standard and special O. E. M. designs. BHEW 
makes single and double acting, high and low pressure 
cylinders with cup-type, ring-type or O-ring construction. 
Send specifications of your requirements. 


Pressure Operated Hydraulic Flow 
Control Valves, for lift trucks, elim- 


inate surge as load starts down. 
BIHIE |W! Load weight controls rate of de- 

scent, full speed raising and empty 

fork travel. Write for details. 


BENTON HARBOR ENGINEERING WORKS, Inc. 


BENTON HARBOR, MICHIGAN 


Cost 


Saving 
Ideas... 


15,000 different types and sizes of LINE SUPPORT CLIPS, LINE SUPPORT 
BLOCKS and HARNESS STRAPS for positive, vibration-free support in aircraft, marine 
and industrial installations. 
Consider the advantages of standardization — completeness of line — a smaller and 
more flexible inventory — quick and easy training of personnel — _ 
durability — interchangeability — ECONOMY 
... Specify ADEL 
Complete Catalog available upon request 
Direct inquiries to Huntington Division 
1444 Washington Avenue 
Huntington 4, West Virginia 
Burbank, California 
Canada: Railway & Power 
Engineering Corporation, Limited 
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ideas from a Sales Engineer 


Continued 


2. His background and exper- 
ience 

3. His preferences, prejudices 
and thinking habits 

4. His imagination. 

Let’s take the first one. The anal- 
ysis and interpretation of the prob- 
lem. This point alone can account 
for a very wide difference in an- 
swers. To assume that the problem 
is so well and so completely stated 
that there is no room for differ- 
ences in interpretation is unrealis- 
tic. That could only happen if 
either you or I set up the specs; 
most other people leave something 
for the imagination. One person 
will take the specs as supplied and 
immediately proceed to work out 
his hydraulic system while another 
starts asking questions and digging 
deeper. How many questions he 
asks and how deeply he digs may 
make considerable difference in the 
answers he comes up with. 


OUT IN THE COLD 


I didn’t ask enough questions 
once and was practically tossed 
out. This fellow wanted to know 
about hydraulic equipment to move 
something through a seven inch 
travel at 50,000 pounds force in 
too few seconds. Just as a starter, 
I buzzed through some figures to 
see what horsepower was involved 
and came up with twenty-five. I 
hadn’t even begun to ask my real 
questions. He heard me say 25 hp, 
let out a snort and said he does 
the same thing on a punch press, 
with 3 hp. I tried to say that he 
didn’t give me the right dope to 
start with but I was outside before 
I figured out what questions | 
should have asked before starting 
my answers. He probably still 
thinks a fly-wheel can beat any hy- 
draulic system. 

Very few of us are gifted with 
the ability to create things outside 
of our experience. Obviously we 
draw on experience, leaning heav- 
ily on that which is familiar to 
us when we answer new problems. 

With such natural human limita- 
tions we could expect that each 
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Solenoid 
a: GY a 


PILOT VALVES 
3-WAY 4-WAY 
For operating 
Master Valves and 
Small Cylinders . 
® VALVE 
Controls speed of The Complete Line of 


Air and Steel Fluid Power Couplings 
Hydraulic Cylinders 





















































: JIC Flare Tube — Pipe Threaded 
3-Way and 4-Way &a a Flare Tube — nantte-9 Thread ‘’O” Ring 
VALVES Flange Mounted — “‘O” Ring Seal 
Pilot Operated 
Sizes 4" — ¥%” 
Yo” and %” 


Write for Bulletin c 


AUTOMATIC VALVE CO. 


37423 GRAND RIVER AVE., FARMINGTON, MICH. 











“MONOBALL” 


Self-Aligning Bearings 





A—JIC Flare Tube Fittings G—Ball Check Valve 


hace Steel Ser intl B—Manifold Fitting H—Lateral Outlet Fitting 
tal ti igh temper. ; 
Sail ond Ross pine.» fe00.1200 iapeens F). —_— C—Needle Valve I—Universal Elbow 
Chrome Moly For types operating under high radial D—Pipe Nipple J—Dryseal Pipe Fitting 
Stee! Ball and Race ultimate loads (3000-893,000 Ibs.). E—Flange Manifold K—Hex Reducing Bushing 
Bronze Race and For types operating under normal load haail 5 —Swivel Elbo 
Chrome Moly Stee! Ball with minimum friction requirements. : F—Straight Thread, i—Swive - 
“O” Ring Seal Fitting M—Barbed Hose Stem 
Thousands in use. Backed by years of service life. Wide variety 
of Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in You can depend on L & L's quality, availability, and 
ctunfiar cise range with externally or internally theeaded shanks. selection of steel couplings for piping all industrial 
Our Engineers welcome an opportunity of studying individual 
requirements and prescribing a type or types which will serve 
under your demanding conditions. Southwest can design special 
types to fit individual specifications. As a result of thorough I citi 
study of different operating conditions, various steel alloys Distributors in principal cities 
have been used to meet specific needs. Write for revised Engi- Write for catalog No. 53 
neering Manual describing complete line. Address Dept. AH-55. 


SOUTHWEST PRODUCTS CO. 


1705 So Mountain Ave. - Duarte, California 


hydraulic circuits. 
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Ideas from a Sales Engineer 
Continued 


man would stay within a comfort- 
able radius of familiarity in ar- 
riving at his answer to the problem. 
The answer thus would be consid- 
erably affected by the extent of 
previous experience, knowledge 
and background. 

We likewise develop preferences 
and prejudices which color our an- 
swers. In one engineering depart- 


ment, I know an old timer who still 
remembers that some fifteen years 
ago one of their men came out sec- 
ond best in a physical tussel with 
a “hydraulic gadget” of a certain 
make. To this day he won’t allow 
anything with a name even re- 
motely resembling it to darken one 
of their drafting boards. We also 
tend to fall into patterns of thought 
which determine our procedure on 
a new problem. One fellow does 
every thing with solenoid valves 
while another engineer will make 











To HYDRAULIC ENGINEERS, Howell suggests 


What to look for 
in Part-Winding Motors 


If you’ve investigated reduced voltage starting of centrifugal pumps, 
compressors, etc. with part winding (synchronous) motors, you know 
of the economies and efficiency to be gained.” 
of motors, manufacturers’ constructions differ considerably. Below are 
some points for comparison . . . and a few of many reasons why Howell 


motors are so outstanding! 


But, as in other 








VENTILATION |. . “Cool running” 
means long life in motors. The 
steel shell of a Howell motor and 
a new stator design with the 
largest air passages yet devised 
put ample ventilation where it's 
needed. Comparel 


BEARINGS They should be fully pro- 
tected. Dirt can't enter Howell's double 
shielded bearings either from inside or 
outside the motor, because they are 
sealed in the end plate cavities by dust- 
tight inner cops. Comparel 


- HOWELL 








COPPER-CLAD ROTORS _ _ Howell motors 
have copper-wound rotors. This means 
better heat conductivity, stability at high 
temperatures and, as opposed to die-cast 
rotors, greater design flexibility to meet 
your special requirements. Compare! 
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any new job pilot operated. One 
is sure that variable volume pumps 
are best for any application while 
another is sold on the idea that 
anything which can’t be done with 
constant displacement pumps isn’t 
worth doing. 

Such things in human behavior 
must be accepted and the answers 
with them. Of course the last item, 
imagination can be good or bad. 
Imagination can overcome the 
limits imposed by the first three 
mentioned but it can also run into 
wild answers. 





“Yezzir, my invention will revolutionize 


the industry" 


Speaking of imagination. As all 
salesmen do, I followed an inquiry 
once which sounded like it had a 
real potential. In fact the letter of 
inquiry stated that the writer was 
planning to apply our equipment 
to a new development which would 
revolutionize an entire industry. 
The starting point of this revolu- 
tion was a bit of a jolt. We wander- 
ed in and out of the subject for a 
while (he wandering out) until | 
learned that another of his projects 
was aimed at revolutionizing for- 
estry. He was well along, he said, 
with his experiments in crossing 
asparagus with pine trees. This 
when accomplished would result 
in timber reforestation at the 
growth rate of asparagus. That's 
when I wandered out. Just think 
how a deal like that would mess 
up the nesting habits of our feath- 
ered friends. Besides what does 
it have to do with hydraulics? 


vvv 


Next month: All about dogs and 
circuit symbols. 
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Sur 10 years experience in filling the needs of Aircraft Has built-in adjustable relief valve, set 
and Heavy Industry for Hydraulic Equipment have led us to at 1000 PSI with a spring looded neutral 
the engineering and development of this all new line of position. Used for controlling (1) double 
Industrial Hydraulic Cylinders. Designed especially to meet the action cylinder of the types shown in this 
most rigid requirements of industry. All ore double action withrugged \ § . advertisement. Can also be mounted in 
steel construction throughout. Made to take pressures up to 1500 PSI series. Hos 3/4’’ standard pipe 30 
and 3000 PSI. Utilizing standard ‘0’ rings with leather back-up rings inlet & outlet ports. 1/2"’ che 
on the 3000 PSI types. Hove male clevis mounts on both ends. ’ thread cylinder port. Shipping 


We ore also equipped to Custom Manufacture to your specifications. weight 10-1/2 pounds. . .... 
Write us Today for further details or expert advice on your problems. 


PART NO. STROKE SHAFT Type of CAP THRUST 


PH24E 1-1/8” External Threaded 10,500 Ibs, 
PH36E 6 1-1/8” Ld ” ” 
PHE| 1-1/8" . y 


PH312E 1 1-1/8" “ ‘ 6 . NEW - HE. 

PH341 18" n serte . 

PH3al 18" " WYORAULIC CYLINDER 
PH45E 1-1/8"" External Threaded 4 : A rugged, heavy duty cylinder, All steel! 
PH46E 1-1/8" - - - . construction, Double action. Has 7" bore, 
PH48E 1-1/8" . 13"" stroke. 24"" steel shaft, ideal for 
PH410E 1-1/8"" . use in hydraulic presses, leveling ramps, 
PH412E 1-1/8” . hydraulic tail gates, industrial f 
PH45E3 1-1/2" P . machinery, road machinery, etc. Ge 
PHA6E3 1-1/2” ve Shipping weight 180 pounds. . . = 


Praeas } ty 3 ; GB-8~25 TON HYDRAULIC CYLINDER 
“ Same as above except has 8”’ bore, 15”° 


PH412E3 1 1-1/2" i 

PHSIaI 18" 2" Inserted 59,250 Ibs. Souvee Ye: 40522 
PH5241 24" 2" we a ’ Shipping weight = Ibs. 

PH5301 30 2 ; — 


PH626E 36” ll External Threaded 86,625 Ibs, ni. @ av 10 TON lc 
. § 


D CAVE 185. OV'T SURPLOS eRe 


Arbor Press you can use 


et ee an ie oe, 
SURPCUS HYD. CYLINDERS] "ae 
Gov't Surplus Bargain. Produces up TELESCOPING HYDRAULIC CYLINDER sat: no oar +. 


to 40,000 Ib. thrust with a 3000 PSI Thrust shaft is in two stages. First stage extends 39°’ — the 2-1/2" dianeter ran. A 












































line pressure. May also be used as second stage extends 18’’. Each stage works seperately, The 165% control velve eperates the 
—_s 


a low pressure air system cylinder. overall length eye-to-eye is 61)4". Inner shoft is 2-3/4"' dia. ist ees 
Has a 4” bore, 18"" stroke, 304" outer shoft is 3" dia. Bore is 414". Ports are 1/2” AN pipe. adhe _ oan 
length. Port No. 29. New & Used. Tr AIR ASSOCIATES Has positive power Hand 
{ '- | Pump. 2000PSI! pressure 
new FBS vse0 2999 HYDRAULIC TEST STAND owe: NEW POO 
Finest Sap! : , Electric motor driven type. Has a 2500 PSI \-= 12922 
Port No. 27A. Fines 4 se = Hydreco Pump which delivers up to 10 GPM. a ro 
For ow to ae ae P —— Powered by 15 HP, 3 phase motor using 220/ Vi re 
< aM. by 2 "5/8", '" 440 volt, 60 cycle current, Unit hos selector valves, i 
a oa” hat 4 ee 357 d . pressure gouges, flow meter, reservoir, heat exchanger HYDRAULIC 3S 
"ss “ee Y < and filter pressure regulator, Mounted on steel frame. TRANS “9 
: imil rs B COST GOV'T Has work bench, flourescent lights and hand operated, 
Port No. 278. Similar to above. fl APPROX. $6000 high pressure pump for testing to very high pressures, Self-contained, constant torque at all 
will stand up to 2000 PSI. Hes J Overall size: 8ft. longx7ft. highx4 ft. Jeep. speeds with variable volume, reversible 
internal stroke cushion in both -_ piston pump which supplies hydraulic 
directions. Bore 3-7/8", stroke ae AYO, TEST STAND- Same as above but has a Reeves motor. Has 2 H.P. automatic pressure 
23”, shaft 1-3/8"", eye- vor iable <= reducer to control the pump output as desired. dosh pot for smooth control, Power 
to-eye length closed — - ¥ Ale} output RPM is 0 to 1/3 input RPM in 
yale Ports rn a URPLUS VICK PUMP Be ASTORS both directions. Input RPM 1800 con- 
PG sees ‘ } ittent. 
r aS Mode to top Aircraft specifications. RPM shown below is the yr Re Regering deal tor 
Port No. 27C - Similar to 27A above. eee eee onen waar Conveyors, Drives, ete... .&@ 


— 2 — ca +2" Cu in. per rev. 1 RPM [NEW J USED 4°" SPLINE SHAFTS for input ond 
shaft, 34” closed Igth, q5% BCE .410 5.3 1000 3000 $20.00 power take-off on above. $2.50 polr 
8 a $3 ; 
2.7 

















1/2’” AN pipe ports. come e 4 1500 3000 : INPUT & TAKE-OFF PLATE ASSEM. 
BL PF9-2713-10Z = .208 1500 3000 . . To adapt trans. to pulley drive. Hos 
‘HV. HANG PUMP HANO PF2-713-25BCE _.507 6.5 1000 3000 $22.50 Bf high speed bearings ond 
PF50-3915-30YG 1,520 19.7 3000 3000 200.00 Ff 1/2" keyway shalt. Per Set 


75 HYDRAULIC MOTORS 
am MF9-713-15A 310 4.46 1000 3750 $18.50 


MF9-713-30BCF -600 9.75 1000 3750 A - fae A geor type punp, Will 
MF9-713-25BCF __.507 8.25 1000 3750 $22.50 deliver 2GPM at 15S00RPM 
Top condition. Has operating pressure with 1500 PS! — delivers 
xi's00 PSI. Conoco 15 =: | STRATO POWER HYDRAULIC PUMPS pres 6 GPM ot 4900 RPM with 
per complete cycle. Designed and built to finest aircraft specifications. 1500 PSI. Hos .375 cv. in. disploce- 
UE ALE , -yyv ment per rev. Ports ore 3/4% 
—e af VG PART NO GPM PSI RPM PRICE EA. stondard pipe. 5/8” male 
ee ee ae 73 1400 | 3750 NEW $27.50 spline drive shaft, 4” pod 
susie Tubing end Mineo os want os 67WF300 1500 | 4500 | USED 72.50 mount. In good condition. 


all types of fittings and hardware, 
Send us your requirements. ¢ 673800 3000 4500 USED 87.50 


























NOTE: Items shown here ore only « 
Order from this Ad. Pay by Money Order or Check. P.0.s accepted smoll part of our tremendous stocks. 


Felhoy survey from well rated D&B firms. 1/2 Dep. with C.0.D.s. Prices F.0.8. We hove ever 100,000 Hydreullc 
Cylinders in 106 sizes and types. 





2263 E. VERNON AVE., DEPT. AH-é, LOS ANGELES 58, CALIFORNIA ples di tape Webvee, Penen, tenes. 
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dependable performance 





AIR-HYDRAULIC 


CYLINDERS 


Complete testing facilities at our modern new 
assembly plant take the guesswork out of 
cylinder performance. Before shipment every 
O-M Air and Hydraulic Cylinder is “power- 
tested” and approved, assuring dependable 
prolonged service under all normal operating 
conditions. 


Standard, semi-standard, “special” air and hy- 
draulie cylinders available in full range of 
sizes (144" to 8” bores with standard, 2 to 
1 or oversize rods, Completely interchange- 
able parts. Immediate delivery on many sizes. 


Write today for 
FREE CATALOG! 


MAIL COUPON NOW! 


ORTMAN-MILLER MACHINE COMPANY 
| 143RD STREET, HAMMOND, INDIANA 


Cl Move representative coll [) Send latest catalog ! 
C) Send Ya-scole templates ] 
i 


Position — ... 
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HOSE COUPLER 
.. + has swivel action 


Features: Compact coupler is con- 
nected with plug-in action without 
twisting or turning. Connection is 
firm and withstands strong pull, yet 
can be easily disconnected. Swivel 
action of coupler prevents kinking. 


Made of stainless steel to resist cor- 
rosion. 

Specifications: Made for 4, 4, 
and +g-in. hose. Couplers can be 
used interchangeably and fit other 
makes for quick assembly where 
variety of hose sizes are used. 

Aro Equipment Corp. 
Bryan, Ohio 
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AIR SUPPLY UNIT 

. . « for aircraft servicing 
Application: Service cart supplies 
3000-psi dry air for ground serv- 
icing of aircraft. It duplicates the 
pneumatic system in the airplane 
and provides air for charging tires, 


struts, hydraulic accumulators, emer- 
gency air bottles, and for ground 
starting of the fuel-air combustion 
starter without drawing on the 
pneumatic system of the airplane. 


Design: The unit has a 4-stage, 
radial piston air compressor which 


- continued / 





delivers 4 cu. ft. of free air at sea 
level compressed to 3000 psi. The 
compressor, driven by a 4-hp gaso- 
line engine, delivers the air to the 
1300 cu. in. sphere for storage. A 
moisture separator and chemical 
drier between the compressor and 
air storage bottle dries the air to a 
dew point of 65°F. A valve and 
gaging arrangement permits setting 
the air pressure to any point be- 
tween 50 and 3000 psi for servicing 
the aircraft. 


Walter Kidde & Co. 
Belleville, N. J. 


Circle 137 on Reader Service Card 


ELECTRIC MOTOR 
. . + for centrifugal pumps 


Features: Explosion-proof motor 
is for driving a centrifugal pump in 
dangerous, damp, or dusty locations 
and is completely sealed for use in 
locations with explosive dusts, acid 


— 


f 


fumes, excessive moisture, or other 
harmful subs:ances. 


Design: Motor has face-type reg- 
istered mounting bracket for accu- 
rate shaft alignment and simplified 
pump mounting, precision ground 
shaft for accurate pump impeller 
mounting, and solid flange and 
brass slinger for complete liquid 
deflection. Explosion proofing is 
accomplished with specially sealed 
conduit box, elongated bearing 
sleeves, sparkproof aluminum fan, 
and long bracket registers. 


U. S. Electrical Motors Inc. 
Los Angeles, California 
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AIR VALVE 
... incorporates speed control 


Features: Valve has adjusting 
screws in the end caps which restrict 
the flow of rn exhaust air 
through the valve. Valves already 
in service can be converted for in- 

Continued on page 98 
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Sur @ you're protected by HOUGHTO-SAFE 


..and 
youre 
getting 
HYDRAULIC 
EFFICIENCY 


i Houghto-Safe is a water-base hydraulic fluid. It is fire resistant—and 
too > is just as efficient as it is safe. 

Good lubricity protects your machines and parts against wear. 

It's also non-corrosive and non-toxic. Prevents rust and corrosion in 
your hydraulic system. Has no unpleasant odor and is safe for workers 
to handle. 

Houghto-Safe won't attack packings, either—has no ill effect on the 
standard packing materials you use. 

Considering these and its other performance benefits, non-flammable 
Houghto-Safe should be your first choice in operating hydraulic equip- 
ment. Ask the Houghton Man how it applies to your particular needs—get 
latest bulletin promptly, by writing to E. F. Houghton & Co., 303 W. Lehigh 
Avenue, Philadelphia 33, Pa. 


HOUGHTO-SAFE 


a@ product of Ready to give you 
on-the-job service... 
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THE FIRST HYDRAULIC PRESS 
WAS A BRITISH INVENTION BY 


New Products / 





JOSEPH BRAMAH, AND THE 
PORERUNNER OF ALL HYDRAU- 
LIC PRESSURE MACHINES 


/ continued / 








tegral speed control with a kit sup- 
plied by the company. Adjusting 
screws restrict the stroke of the 


aoe @ 





main stem of the valve. This elimi- 
nates excess piping and maintenance 
costs and the need for one or two 
separate flow control valves. Valves 
are available in 4%, ¥%, 4, %4, and 
l-in. sizes. 





Valvair Corp. 
Akroa, Ohio 


BRAMAH PRESS (795 Circle 139 on Reader Service Card 


The HYDRAULIC ASSOCIATION 
of Great Britain 


94/98 Petty France, London, S.W. ! | 
En 





ELECTRICAL ENCLOSURE 
. . « for oil-tight installations 


Construction: Enclosure is com- 
pletely liquid tight. All seams are 


gland welded, and there are no holes. 








Cover is gasketed with neoprene 
sponge, and is fastened to the box 
with continuous-type hinge. Unit 
has mounting feet and contains a 
metal pocket for storing prints. A 
removable mounting panel is for 
mounting electrical equipment. 


Cover clamps to box eliminating 
holes through door. 


Hoffman Engineering Corp. 
Anoka, Minnesota 
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DINOSAURS 
WERE 
SISSIES 








THIS AUTO FLOOR TYPE Forging Manipulator handles 6-ton carbon 
steel forgings as if they were playthings. And that’s only natural, for 
Salem-Brosius, Inc., of Pittsburgh, engineered and built the 
manips to do a specific job...and powered it with 
a Hele-Shaw pump and a Hele-Shaw hydraulic 
motor. Salem-Brosius has had many years’ 
experience with Hele-Shaws and a 
thoroughly knows their out- € 
standing efficiency and 
economy. 

Hele-Shaw pump is a 
radial-piston variable dis- 
placement fluid power gen- 
erator for pressures to 3000 

.8.i, Discharge can be varied 

rom zero to maximum, and 
can be reversed instantly or 
gradually. 

When ordering variable dis- 
placement hydraulically-operated 
4 ify Hele-$ aw for 
top dependability. Write for full in- 
formation. Or, if you need a pump for constant 
eee from 3 to 100 g.p.m., ask about the 

Hydramite. American Engineering Company, 

2530 Aramingo Ave., Philadelphia » Penna. 





Circle 6 on Reader Service Card 


12,000 Ib. ca- 

opacity Forging 
anipulatora 
Canadian Found 


pumps were furnished by 
Benj. Lassman & Son, 
Glen . Pa. 
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DIAPHRAGM VALVE 
... from Koroseal 


Design: Valve works like a simple 
pinch clamp and is closed by press- 
ing a flexible diaphragm against 
the raised bottom which is curved 
to fit the diaphragm. When fully 
closed, the diaphragm is seated un- 
der pressure providing a cushioned, 
leak-proof seal. No packing is re- 


quired because diaphragm seals off | 
valve stem and working parts from | 
the fluid. This also eliminates leak- | 


age or waste of fluid. 


Applications: Valve is recom- 
mended for handling fluids at tem- 


peratures to 150°F and pressures | 


to 150 psi. Available in 42, %, 1, 
144, 114, and 2-in. sizes. 
B. F. Goodrich Co. 


industrial Products Div. 
Akron, Ohio 
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FILTERS 


... with I to 24 cartridges | 


Features: Six different types of 
cartridge refills may be used inter- 
changeably, and each cartridge does 
a specialized filtering job depend- 
ing on type of oil, flow rate, kind 
and degree of contamination, and 








other variable factors. Units are | 


suitable for individual machines or 
central systems. 


Design: Covers are fastened by 

swing bolts which can be loosened 

quickly for fast cartridge replace- 

ment. Cartridges are sealed by a 

removable pressure plate which 

locks cartridges firmly in position. 
Filtration Div. 


Houdaille-Hershey of Ind., Inc. 
Lebanon, Indiana 
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High Pressure 
HYDRAULIC 
CYLINDERS 


Patent Pending 


« 
4 


a 
4 


Cut downtime / 
with “quick-change” 
rod packing cartridge 


ALL-STEEL CONSTRUCTION 

e J. 1. C. STANDARDS 11 TYPES OF MOUNTINGS 
COMPACT DESIGN ® 11 BORE SIZES—1 12°" TO 8” 
OPTIONAL ROD SIZES e UP-TO-DATE ENGINEERING 


® 2.000 P.S.I. 


a 
* 

; Bi The S-P 

wee a 

’=o> is easily rer v 

wiper. Cuts downtime . 

production. S-P Hydraulic Cylinders have 


quick-change 
emovead Kk ng sedi I 
speeds 
every 


THE S-P MFG. CORP. — Cleveland 
A Bassett Company 
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THREADLESS SUBPLATE 

... for gasket-mounted valves 
Design: Subplate eliminates pipe 
threads in both body of valve and 
in subplates. pavttihy consists of 
three elements: inserts, lockplate, 
and baseplate. The insert combines 
the sealing face for the O-ring, fluid 


JOY 


i i continued / 





“SURGEPRUF 


HYDRAULIC HOSE AND 
RE-USABLE COUPLINGS 


3 big Advantages for Your 
Hydraulic Assemblies 








passage through the subplate, and 
the tube fitting connector body. This 
eliminates leaks due to the porosity 
of the baseplate. The lockplate locks 
the inserts against rotation and pro- 
vides the valve mounting surface 
flush with the gasket sealing faces 
on the inserts. The baseplates serve 
as the valve mounting pad and the 
bracket to hold and position the 
inserts. 


Petch Manufacturing Co. 
Detroit, Michigan 


Circle 143 on Reader Service Card 


NEEDLE VALVE 
.. +» for 10,000 psi service 


Features: A T-shaped stainless 
steel forging permits combination 
of body and stem guide. No welds 
are needed and body cannot leak or 
come apart. Valve is proof tested at 
25,000 psi. Uses are gage and in- 
strument service, test panels, hy- 
draulic service, orifice meters, and 
test sampling. 


PERMITS THE USE OF MORE ABRASION-RESISTANT, 
RUBBER-COVERED HOSE 


Insure longer wear in your hydraulic hose assemblies 
—and at the same time, save assembly time by avoiding , 
old-fashioned skiving. Joy Surgepruf re-usable couplings Ee. 
make both advantages possible. Their exclusive ““double- Ze 
wedge” grip lets you use tough, abrasion-resistant, 
rubber-covered hose instead of the braided type— 
without any need for skiving the hose at the connection. 


NO SPECIAL ASSEMBLY TOOLS REQUIRED 

You need no mandrels or other special tools to make 
up Surgepruf assemblies. No extra expense or special 
technique is involved. 


CAN BE RETIGHTENED WHEN LOOSE ON THE HOSE 


Machine vibration or hose flexing can loosen any 
hydraulic coupling on the hose in time, but Surgepruf Specifications: Made with female 
Couplings can be easily, quickly retightened on the job pipe thread connections, sizes 4 
to stop a leak—another exclusive feature. i, 4 d -i ren . 

Sucgegeel Hose Couplings are made to JIC Standards. 4, 78, and /2-1N. 

Assemblies are available in many sizes and lengths, and Republic Manufacturing Co. 

in both “- and double-wire reinforced types for Cleveland, Ohio 
medium-high and high pressure service respectively. ; : 

Jey Manviacturing Company, Oliver Building, Pittsburgh 22, Pa. Circle 144 on Reader Service Card 





Construction: The semi-needle 
stem is hardened stainless steel for 
long wear and non-corrosive serv- 
ice. It has fine, 40-pitch micrometer 
threading for metering and ease of 
turning. A locknut for convenience 
in panel mounting is optional. Pack- 
ing of graphited asbestos or Teflon 
can be selected. 





PRESSURE INDICATOR 
Get complete data on Surgepruf: . . . for remote installation 
WRITE FOR BULLETIN H-100b Designation: Model 168, Model 


° 170 
Consult a Soy Engine, Features: Instruments are for tele- 


metering pressure information from 
Continued on page 102 
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YOU ARE CHOSEN... 
because you qualify ! 


Do you know why you get this magazine without 
charge? How can the publisher afford to send you 
this leading national magazine every month—with- 


out cost to you? Here’s why .. . 

RE GS ERTIES CAPERS VEN OE NEAT 
Advertisers insist on 
Quality Readership 

PROB CARE ST” LAN RE oe ae GEE iggy 

It’s that simple! 


Your local hydraulic equipment distributor pays us 
for your subscription to APPLIED HYDRAULICS 
because he knows you are an important hydraulic 
equipment user; because he knows vou are respon- 


sible for specifying and/or buying hydraulic equip- 


ment. Naturally, he is only willing to spend this kind 
of money on his best and most important customers. 
Seer Ee 6 EH 


This type of circulation is called 


Franchise Circulation 


CS I Nigh A RBS OG III Nn CRG tiene! 
APPLIED HYDRAULICS readers are hand- 
picked. They are important people in the hydraulic 
equipment field—they are carefully chosen because 
of their interest in new and better hydraulic prod- 
ucts, equipment and techniques. 

That’s why—-APPLIED HYDRAULICS spends 
considerable time, money and effort on every issue 
to make it worthwhile reading—realistically helpful, 
intelligently interesting and useful to our 00,000 


important readers. 


HYDRAULICS 


CLEVELAND 13, OHIO 


APPLIED 


1240 ONTARIO STREET 


June, 1955 
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INVEST YOUR MONEY WISELY 


Insure the safety of your product 
with a 


“CLOVER CLOSURE’ 


Here are just a few of the many Clover Closures. 
We also specialize in individeal requirements 


Threaded caps for AN & 


SAE external threaded Tapered parts for use 


either as a cap or a plug. 


Send for Price Lists and Samples today 
if you are looking for the best—buy from 


Manufacturers of both Metal and Plastic Closures 
serving industries needs since 1944 


Threaded plugs for AN & 
SAE internal threaded 


Sn eee 








IF YOU HAVE A “DOWN-TIME" PROBLEM—why 
not get the RIGHT ANSWER at a cost that will not 
show up on your ledger—until you are satisfied 











has served 
GISHOLT MACHINE (0. 


for many years 
and here is what they say 


“We use Briggs clarifiers to ayer the oil for 
operating all our « perepes speed selectors. Briggs 


is standard on all of our ram and saddle type turret 
lathes. With Briggs the improved performance has 
more than offset the cost.” 


IF YOU MAKE OR USE HYDRAULIC EQUIPMENT 
we have a NO COST TRIAL PLAN that will interest 
you. Write today for complete information on 


HYDRAULIC OIL FILTERS 


with interchangeable cartridges for mineral 
oils, additive oils or non-inflammable fluids 
—for by-pass or high flow installation. 


| THE BRIGGS FILTRATION COMPANY, Dept. 64 
| RIVER ROAD, WASHINGTON 14, D. C. 
| Without cost or send me: 
Copy of your Hydraulic Booklet 
Installation for up te 15 gal. capacity 
Installation for up te 30 gal. capacity 
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remote or hazardous locations to 
a central control room up to 500 
ft. distant. Sensing device includes 
a strain gage bridge circuit. Indica- 
tor has a built-in regulated d-c 


power supply to furnish the power 
required for the complete system. 
Equipment has no moving parts 
other than those of the meter. No 
vacuum tubes, choppers, or similar 
components which would require 
renewal are used. 

Taber Instrument Corp. 

North Tonawanda, N. Y. 
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HYDRAULIC VALVE 
.. + with oversize passages 


Features: All cross-sectional areas 
of oil passages in the valve are 
equal to or greater than the area of 
a %-in. pipe for which the valve 
is designed. This gives a minimum 
of back pressure and restriction. 


When operated with a fluid motor, 
the valve permits feathering or 
smooth operation of the motor 
from low to high speeds. 


Design: Jet losses around the spool 
are minimized and provide anti- 
hydraulic lock. The valve is smooth 
in action from “hold” position to 
full oil capacity at 2000 psi. The 
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small size makes the valve especial- 
ly suited for applications where 
space is limited. 
Century Engineering Co. 
Waukesha, Wisconsin 
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SERVO VALVE 
. » dry solenoid type 


Applications: For guided missile 
and aircraft flight controls, radar 
scanner actuation, contour following 
machine tools, and automatic pack- 
aging equipment. Used for control 
systems in which the hydraulic fluid 
contains entrained iron or other 


agents which impair torque motor 
operation. Especially applicable to 
high performance, electro-hydraulic, 
position servo systems. The units 
are designed to operate in hydraulic 
systems of from 1000 to 3000 psi 
and have equivalent time constants 
between .0015 and .003 seconds 
from input differential current to 
output flow. This dynamic perform- 
ance makes possible control systems 
of high accuracy and response. 

Moog Valve Co., Inc. 

East Aurora, N. Y. 
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ROTATING JOINT 
.-. for high temperature 


Features: Rotating joint gives 
perfect sealing in a range of tem- 
peratures up to 550°F. Balanced 
piston design and line contact of 


rotating sealing surfaces provide 
long life with minimum servicing. 
Line pressure controls unnecessar- 
ily high pressures against rotating 
sealing surfaces and reduces fric- 
tion, high torque, and wear. Unit 
has a self-adjusting wear take-up. 


Anco Division 
American Associates, Inc. 
Providence, R. |. 
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The completely homogeneous con- 
struction of R/M Vee-Flex—its 
deep, thorough compound pene- 
tration—enables it to take higher 
pressures without extruding than 
any other packing made. And its 
design makes it self-sealing, self- 
adjusting. The surface of each 
R/M Vee-Flex Ring is convexly 


R/M VEE-FLEX 


AMERICA’S MOST COPIED PACKING 


For steam rods, hot oil pumps, etc. 


For hydraulic rams, outside packed 
plunger pumps, accumulator rams, ele- 
oil or water service. 


For food handling equipment. 


curved where it touches the next 
ring. When the hydraulic pressure 
stroke occurs, this design produces 
an automatic seal laterally against 
the stuffing box wall and longitu- 
dinally against the next ring. For 
complete data, including a table 
of sizes, write for R/M Vee-Flex 
Bulletin. 





PACKINGS 


RAYBESTOS-MANHATTAN, INC. 
PACKING DIVISION, MANHEIM, PA. 








FACTORIES: Sridgnpert, Conn.; Manheim, Pa.; No. Charleston, S.C.; Passaic, N.J.; Neenah, Wis.; Crawfordsville, Ind. ; 


Peterborough, Ontario, Canada 


ameesTet MANHATTAN, INC., Packings « Asbestos Textiles « ~~ a Engineered Plastic, and Sintered 


Products ¢ Abrasive and Diamond Wheels « Rubber Covered E 
Clu . Wfouting Ball 


= Linings « Brake 


itch Facings « Fan Belts « Radiator Hose 
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THEY BUILD ANOTHER CAR 
IN THE TIME SAVED... 


How much production do yow lose when a valve breaks 
down? In less than a minute you can take a Crescent® sub- 
base mounted four-way air valve from the line and be back 
in service with a new one. 


Bur that is not the whole story. Crescent® valves are accepted 
on production line equipment in major automotive plants, 
that means they have to perform a minimum of 10 million 
cycles without service or breakdown. 

If you are using air valves in your plant and they are not 
Crescent® valves, you are paying too much for them—in lost 
production. 

Write for the informative free literature on standard and 
sub-base mounted four-way air valves (to 150 P.S.1.). Also 
available with explosion-proof solenoid housing. 


BARKSDALE 
VALVES 


5125 Alcoa Avenve, los Angeles 58, California 


NAME TITLE 








COMPANY 





ADDRESS 





CITY ZONE STATE 
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LIQUID LEVEL GAGES .. . for indicating, record- 
ing, controlling, and telemetering are described in 
Bulletin L701 released by The Bristol Co. The bulletin 
shows float-type, pressure-type, differential pressure 
type, and bubbler type liquid and water level gages 
in strip and round chart models. Air or electric con- 
trollers are available in several models. Engineering 
data and installation information on liquid level tele- 
metering and remote control is also included. 
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REMOTE CONTROL SWITCH .. . Automatic 
Switch Co. has released Publication No. 568 explain- 
ing two new features available on their remote con- 
trol switch. One of the features is a contact hood 
to shield the contacts. The hood covers the contacts 
behind the handle and insures complete safety to the 
operator. The second feature is a om = width which 
permits better mounting on switchboard applications. 
The reduced width switches are available in current 
ratings from 30 to 200 amperes. 
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AIR CYLINDER . . . with built-in cartridge valve 
and speed control is featured in Bulletin 125 by Carter 
Controls, Inc. The unit which is suitable for pres- 
sures from 5 to 200 psi is furnished in all standard 
bore sizes. The leks permits solenoid or poppet 
control, attached or remote. Piping costs are reduced 
because only a single pipe connection to the valve is 
required. The unit has integral speed throttles of 
balanced type and gives smooth hydraulic-like action 
to the air cylinder. 
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AIRCRAFT EQUIPMENT ... A new brochure has 
been released by Gladden Products Corp. The bro- 
chure contains information concerning a wide variety 
of units used in the aircraft field. Specifications and 
characteristics of components are included. 
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NYLON TUBING ... Flexible nylon pressure tubing 
is described in a new product bulletin issued by The 
Polymer Corp. Uses for the tubing, include air lines, 
and hydraulic lines. Complete information is provided 
on the material’s advantages, characteristics and prop- 
erties. The tubing is recommended for pneumatic in- 
struments and control, valves, pneumatic equipment 
and tools, and pumps and water systems. Although 
continuous service lowers the burst strength of the 
tubing, for high-pressure service, overbraids provide 
the necessary strength. 
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FLOW CONTROL VALVE .. . of new design is 
presented by Hays Manufacturing Co. in their Folder 
No. 231. Of simple construction, the valve maintains 
one set rate of fluid flow regardless of variable inlet 
pressures. The valve has only one moving part which 
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READER SERVICE CARD READER SERVICE CARD 
IDEAS © FACTS * CATALOGS IDEAS © FACTS * CATALOGS 
PRODUCT INFORMATION PRODUCT INFORMATION 


PLEASE PRINT 1955 do not use after 9-15-55 PLEASE 1955 do not use after 9-15-55 


Name Position Nome Position 


Company Kind of Business Company Kind of Business 


Street Street 


City Zone State City Zone Stote 


PLEASE SEND ME ADDITIONAL INFORMATION AND LITERATURE ON ITEMS CIRCLED BELOW. PLEASE SEND ME ADDITIONAL INFORMATION AND LITERATURE ON ITEMS CIRCLED BELOW. 


103 «120 0«137—~=O 154 171 205 222 239 256 273 290 324 
104 «(121 138 «6155 172 223 240 = «6257 274 © «6291 325 
105 «6122 139 «= 156 173 224 24! 258 275 292 326 
106 #4123«140~=«157 174 225 242 259 #276 293 327 
107. 124 =O 4) 158 175 226 243 260 277 294 328 
106 «4125 142 «159 176 227 244 = «261 278 295 329 
109 «#61260©6«6143)0:~«CO160Si 77 228 245 262 279 296 3x 


18 35 52 69? Lr) 103 120 137 154 71 68 205 222 239 256 273 290 307 324 
19 36 53 70 87 104 121 138 155 72 189 206 223 240 257 274 29) 308 325 
20 37 sa 71 105 122 139 156 73 224 24 258 275 292 309 326 
21 38 55 72 106 123 140 157 74 225 242 259 276 293 310 327 
22 39 $6 73 107 124 tal 158 75 226 243 260 277 294 311 328 
23 40 «6570~=O74 108 125 +442 «+159 76 227 244 261 #278 «#4295 «26312 «2329 
24 «(41 ss 675 109° 143. «(160 77 228 245 262 279 #+296 «63130 «6330 
110 127 144 16! 178 229 246 263 280 297 33) 25 42 59? 76 110 144 16! 178 229 246 263 280 297 dia 33! 
nt 128 145 162 179 230 247 264 28! 298 332 26#43 © #77 tts 145 162 179 ! 230 247 «6264 28! 298 332 
112 129 «= 146 163180 23) 246 265 282 299 333 27 44 6! 78 112 146) «=—163 180 23) 248 «62650 «©2820 «©6299 «©6316 = «(333 
113 (1300 147) 64 OB 232 249 266 2863 300 334 2728 #645 #62 «#79 3 147 «(164 =O 232 249 #266 #283 300 334 
t140=Oo31 148 «6165 162 233 «250 264 30! 335 270 46 «663 ~=680 tla 146 «6165 162 233 230 267 #284 BW! 335 

132 149 «©6166 «183 234 251 285 302 336 3006 (47 O64 sé8 149 «61660 «183 234 251 268 302 336 

133 150 167 184 235 252 2 286 303 337 31 65 «6862 116 150 a4 235 252 269? 303 337 

134 168 185 236 253 287 304 338 32 46 83 7 1s 185 236 253 304 338 

135 169 166 237 254 2868 305 339 33 67) 84 18 152 186 237 254 305 339 

136 170 187 238 255 289 306 34 ua oe 65 153 238 255 Je 340 
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is a rubber diaphragm that flexes with pressure 
changes. A fixed rate of flow is assured as the flow 
is regulated in direct proportion to the inlet pres- 
sures exerted against the diaphragm. The folder shows 
construction of the valve and includes a chart show- 
ing the consistency of flow as pressure is varied from 
0 to 150 psi. Flow rates are held to 10% for hot or 
cold water. 
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INSTRUMENTS . . . manufactured by Minneapolis- 
Honeywell Regulator Co. are outlined in their Com- 
posite Catalog 5002. References are made to more 
complete catalogs on each equipment. Included is an 
air cylinder for pressures from 0 to 15 psi. These 
cylinders are intended for accurate positioning of 
devices and contain a composition bellows. Equipped 
with adjustments which provide full flexibility for 
various applications, the cylinder provides positive 
positioning. 
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@ HAND OR FOOT OPERATED WITH 
SINGLE LEVER OR PEDAL 


Two speed construction provides automatic change-over 
during operating cycle from high speed low pressure to 
low speed high pressure. 


MAXIMUM CAPACITY 10,000 P.S.I. 


Safety overload valves—Hard chrome plated pistons— 
Piston stroke |'/2 inch—Oil capacity 150 cu in or larger 
—3 models ('/2"-%") ('/2"-1%") ('2"-''A") 


Representative areas available 


Star Jack Co., Inc. 
420 Lexington Ave., New York 17 


PLANT: RIVER GROVE, ILLINOIS 


OIL FILTERS . . . for portable use are introduced 
in Bulletin 316 published by The Hilliard Corp. The 
bulletin includes information and references con- 
cerning combination portable oil filters and oil re- 
claimer units. The four-page bulletin discusses oil 
maintenance ability of the filters and lists their uses. 
References for specific data are included. 
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BOOSTERS . . . for air pressures to 150 psi and 


hydraulic pressures to 18,850 psi are outlined in 











Continued on next page 


PINEAPPLE HARVESTER 


USES 5 NOPAK HYDRAULIC CYLINDERS 


Arrows show location of 2 NOPAK 
Cylinders. 


Unique Machine Developed in Hawaii by Libby, McNeil & Libby Engineers” 


contained harvester to provide the power 


The pineapple harvester pictured is the re- 


Close-up view of NOPAK Cylinder 
which rotates superstructure of har- 
vester 210°. 


NOPAK 4” x 48” cylinder positions 
conveyor boom to suit field conditions. 


*With the cooperation of NOPAK 


Hawaiian representative, Chapson 
Bros. Ltd., Honolulu. 


June, 1955 


sult of continuing research and experimen- 
tation by the mechanical engineering staff 
of Libby, McNeil and Libby, in striving for 
better methods, more efficient machines, and 
lower costs in ail operations from field and 
farm to packing and labeling. 

While space does not permit a detailed de- 
scription of their functions .. . 5 NOPAK 
Hydraulic Cylinders are used in this self- 


for various movements essential to its suc- 
cessful operation. 


Power for machine motions. . . pulling, 
pushing, lifting, feeding, retracting . . . are 
provided in all kinds of machinery and 
equipment by NOPAK Cylinders .. . con- 
trolled by NOPAK Operating Valves. For a 
wide range of interesting installations, write 
for the NOPAK APPLICATION MANUAL. 


GALLAND- HENNING NOPAK DIVISION 


2743 SOUTH 31ST STREET 


Refer to Classified Section of your 
Telephone Directory for name of 
nearest NOPAK Representative. 


Ask for NOPAK Cylinder ‘ } 
Catalog 101 or Bulletin SW-3. ® 


MILWAUKEE 46, WISCONSIN 


ALVES AND CYLINDERS 


DESIGNED for AIR and HYDRAULIC SERVICE 


A 8388-\44HA 
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*g continued / 
ONE-WAY 
4 Bat Pou LS i= releases from Powermatic Sales Co. The material in- 


dicates ratios of air to hydraulic pressures for various 

Ss Wy 4 TC | a models with industrial applications of the units. These 
EE applications include test stands, pipe benders, and 

gear pullers. The differential area principle is used 
with exclusive for controlling the air input and consequently the 
hydraulic pressure. The air and hydraulic pressures 
can be equalized by regulating the air input, so that 


advantages for the booster works only when additional hydraulic 
al pressure is required 
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automation 


AIR CHUCK... A new air chuck is announced in 
an information sheet from Wright Tool Inc. The 
chuck is for precision use at high speed. It is highly 
versatile and double acting for internal and external 
holding. The unit fits all standard spindles without 
need for bulky adapter plates. The complete kit con- 
tains air hoses and fittings, chuck, power cylinder, 
and control unit containing moisture trap, pressure 
regulator and gage, lubricator and four-way valve 


ELIMINATES INTERLOCKING SWITCHES AND . : 
COMPLICATED ACTUATING DOGS Circle 191 on Reader Service Card 


Ideal for pulsing solenoid valves on air-hydraulic 


controls, uencing circuits, etc., because it allows : - 
other controls to reverse or operate the same circuit. VALVES, TIMER ... manufactured by Emmet Ma- 


Switch sends a short electrical impulse and then , ° $ er 
owieches iaself out of the cecal. chine & Manufacturing, Inc. are described in infor- 
mation sheets available from the company. Included 


GIVES MORE DEPENDABLE CONTROL “Sate , 
Switch replaces timers, relays, and troublesome cae are two 300-psi, air-operated valves, for either dia- 


————— eee phragm or — ae came the papiee 
LOWERS COST OF CONTROL CIRCUITS construction of these valves, pressure drop is reduce< 
to approximately 20% that of other valves. A 3000- 


Impulse switch costs less than complicated control : : , 
devices it replaces. Fewer switches are required for psi, two-pressure valve is also described. The valve 


a using air and hydraulic pressures regulates low-pres- 
SPEEDS UP AUTOMATIC OPERATION sure approach, and high-pressure clamp for press and 


Aut ti chi a fast | : . . : : : ae 
a ‘sequenced. Th ate ap ae Geo ee clamping circuits. The timer is a self-contained timing 
timer colerances of extra machine motions to actuate control which includes a solenoid valve, signal light, 


interlock switches. , : : 
pushbutton station, and timer mounted in a rugged 


Switch is not ‘ , . : : 
case with internal exhaust to resist dirt infiltration. 





tripped on actvator aad 
return. Cirewit 
stays open. 
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WHEN DEPRESSED, ONE- 
WAY ACTUATOR SENDS 


ELECTRICAL PULSE, 
THEN OPENS CincuiT [“- MEASUREMENT GAGE ... for O-ring grooves is 
described in a brochure from Mueller Laboratory. The 
= basic unit which comes in three different sets can be 
period) | (Overtravel) set with micrometers, standard blocks, or ring gages. 
SPECIFICATIONS Operated with a pistol grip, the gage has a dial accu- 
UL rated at 10 amps/125v AC Movement Dif. 0.020" rate to .0005 in. The set for measuring O-ring grooves 
can be used for O-ring types from — 3 to —31. Three 


Conny SER en sets of tips which are hard chromed are provided. 


“"On"" Period (inches of 
actuator travel) Circle 193 on Reader Service Card 














Mode! No. Overtrove! 


ES4-KM1 3/8" 1/16” 
— aa ye PROTECTIVE CAPS .. . for protection of pipe 
ES4-KM6 1/16” 3/8” threads, tubing ends, and for sealing and other ap- 
plications are specified in Ray A. Scharer & Co. Cat- 
TRY G00 YOUR CONTEGL JOS — CESER NOW alog 55-1. The caps and plugs are supplied in various 

Send Your Standard Purchase Order > ee - 3 . 
Seattle Gls Gaeta cieieetaite en Q@uatitte Citta shapes and sizes to fit standard pipe and tubing. 
Data Sheet ESF-6 Special sizes can be designed and produced to fit 
individual requirements where standard sizes cannot 
be used. The caps and plugs have an elasticity which 
ELECTRO~-SNAP SWITCH permits fast installation, and friction fits assure per- 

& MFG. COMPANY manency until removed. 


4220 West Lake Strest, Chicage 24, WMinels | Circle 205 on Reader Service Card 
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MARKING TAPE .. . is the subject of a catalog of- 

fered by North Shore Nameplate Inc. The tape is for <> CY L | N D t 
use in marking pipe or similar equipment and can 
be used at temperatures to 400°F. The tape is not 
affected by cold, humidity, or vibration. Furnished Quality 
on white fibre cards, the tape is recommended for 
container signs, safety signs, fluid lines and conduits, 
maintenance operations, and many other uses. 
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without 


compromise... 


RUBBER PRODUCTS ... are the subject of Cata- 
stiseiet Puneadia Cee Th e The JLE "Work Horse" Cylinder line for air pres- 


log No. 53A published by Acushnet Process Co. The 
catalog presents the company’s plant facilities, range sures to 110 psi, 250 psi hydraulic. Designed for 


of products, and includes a data section giving phys- our own exacting applications on wire machinery, 
. } ICTETISTICS ‘ oy ic . . . 
ical characteristics of natural and synthetic rubber is rugged and dependable. Available in four 
materials. A glossary of rubber terms is presented with Sendeed ti both Ail ool nan 
a description of various methods of rubber molding. —. ee re —— = 
In addition to various other products, the company cushioned, in bore sizes |!/2 to 10 in. 
manufactures O-rings, boots, and rubber-to-metal . : 
bonded parts. The latter combine the best properties The new JLE Square Cylinders for =e and low 
of metal and rubber to obtain strength, resiliency, pressure hydraulic service, are available in inter- 
changeable stock mountings, fixed, automatic or 


and vibration absorbtion. 
Circle 195 on Reader Service Card adjustable cushions in bore sizes from I!/ to 16 
inches. 


AIR TURBINE DRIVES ... manufactured by Stratos | Engineering service available for all fluid power 
Div. Fairchild Engine & Airplane Corp. are the sub- | bl Writ = ; 
ject of a brochure which presents a general descrip- | ~~ mrs: ? = 0S Oe ee = 
tion of their use and information on three different thorized distributor. 

models. In addition charts are included showing 
bleed air requirements for typical air-turbine drives. | 


The ts are designed for 2 100 hp and ate 
on air bled from the compressor of curbo-jet or | 0 JAMES L. ENTWISTLE CO. 
! 





Send for new JLE Cylinder Catalog HP 106 


turbo-prop engines. The turbines are recommended 


Continued on next page 1475 Elmwood Ave. e Cranston (Prov. 7), R.1. 


0-6000 psi SERVICE with 
LOW TURNING TORQUE 


Exceptionally low turning torque is obtained by ‘“‘floating”’ the valving disk 
in the service fluid, thereby balancing the pressure and eliminating thrust 
bearings ...a sound application of the hydraulic engineering principle that 
fluids under pressure exert force equally in all directions. 
Sealing rings on both sides of the selector disk eliminate leakage at all times 
whether pressure is forward, back, or off entirely. Oe one nh eaatien 
For air and gas service, 0-2000 and 0-4000 psi; for fuel, hydraulic oil, petro- © Low turning terque 
leum, and water service, sizes 44” to 1”, 0-3000 and 0-6000 psi. 2, 3, and 4-way. © Panel mounting 


@ Semi-steel, bronze, 


Write for catalog no. 454 for complete information. 
aluminum alloy 


Distributors in principal cities from coast to coast. @ No leakage at any time 


@ 3 types of portings 
P - 
Z ELIEF i PLUG = GLOBE NEEDLE 
¢ * 
- CHECK 


REPUBLIC MANUFACTURING CO. 


$655 BROOKP. 


— 
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You get 


AIRCRAFT 
QUALITY 


Useful Literature / 
- continued / 


for driving hydraulic pumps and air compressors as 
well as other aircraft equipment requiring a constant 
speed drive. Constant speed control is achieved 
through modulation of the air supply. A_ butterfly 
valve with an extremely rapid response controls the 
flow. This valve is actuated by a sensitive pneumatic 
control system which is integral with the unit 
Circle 196 on Reader Service Card 








CHECK VALVES .. . manufactured by Klepner 
Products Co. are specified in a brochure offered by 
the company. The valves incorporate a flexible seal 
for pressure cushioning. This insures positive seal- 
ing, positive pressure at low working pressure, low 
pressure drop, and freedom from vibration and chat- 
ter. Various mounting dimensions and arrangements 
are specified, and the seal action of the valve is illus- 
trated. 
Circle 197 on Reader Service Card 


PRESSURE GAGES .. . for pressures up to 10,000 
psi are included in General Catalog 1 by the Fischer 
& Porter Co. The pressure gages may incorporate open 
frame bellows, opposed bellows, pneumatic receiver 
bellows, helical bourdon, or liquid-filled helical bour- 


To preserve their quality and shape, and permit easy installation, 
50 Fluorofiex-T spiral rings come snugly seated on supporting mandrel, 
secured with rubber rings at each end, and in a “telescopic” container. 





Millions in use 
verify high performance 


Fluoroflex-T anti extrusion rings are pro- 
duced from virgin Teflon® powder under a 
strict quality control and inspection system 
approved by the USAF under MIL-Q-5923. Mil- 
lions of them are today contributing to more 
reliable functioning of “0” ring seals in both 
commercial and military aircraft hydraulic 
systems. 


Fluoroflex-T is processed so as to relieve in- 
ternal stress without creating porosity. This 
means maximum dimensional stability and ten- 
sile strength . . . which in turn assure optimum 
performance and service life. 


With properties conforming to AMS-3651, 
Fluorofiex-T rings reduce friction, are entirely 
unaffected by any hydraulic fluid both physically 
and chemically, and withstand up to 500°F, de- 
pending upon operating pressures. 


Complete range of sizes available for use with 
AN6227 and AN6230 series “0” rings. Send for 


data. 
®Fluoroflex is a Resistoflex registered trade mark 
for products from fluorocarbon resins. Tefion is 
the DuPont registered trade mark for its tetra- 
fluoroethylene resin 


RESISTOFLEX 


CORPORATION 


don. Pressure compensating systems and alarm acces- 

sories are easily adapted to the basic units. Also in- 

cluded in the catalog are instruments for measurement 

of liquid level, temperature, density, and viscosity. 
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D-C CONTACTORS .. . and control relays for 
heavy industrial applications are described in Bulletin 
14B8171A released by Allis-Chalmers. The units are 
available with either single or double poles and nor- 
mally-open or normally-closed contacts and mechanical 
interlocks. The contactors are designed for inter- 
ruption of currents from 25 to 600 amperes, 600 
volts maximum. Design of the units ensures quick arc 
extinction and minimizes contact deterioration. 
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FLOW METERS .. . combining precision with 
simplicity are described in Bulletin 115 from Brooks 
Rotameter Co. The basic line offers wide flexibility, 
and various units for different applications are shown. 
Primary feature of the flow meter is the dowel-pin, 
side-plate construction and safety glass shielding. 
Simplicity of mounting is illustrated and various float 
designs are shown. The complete flow-measuring line 
of the company is also reviewed. 
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CONTROL SWITCHES ... including pushbutton 
control, limit switches, miniature snap switches, and 
rotary switches are presented in a brochure from 
Micro Switch Div. of Minneapolis-Honeywell Regu- 
lator Co. Typical mounting dimensions, character- 
istics, and applications for the devices are presented. 
For further information about any type of control 
shown in the brochure, additional catalogs are listed. 
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SEALING COMPOUND .. . of Teflon is described 
in Bulletin T-2 presented by The Gilbreth Co. The 
pipe thread sealing compound is chemically and bio- 
logically inert and can be used continuously from 

150°F to 500°F. The compound seals threads com- 
pletely without cementing, and the equipment can be 
readily dismantled after intensive use. 
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RECIPROCATING PISTON PUMP... with a 
2\4-in. stroke is presented in Data Sheet 63 of 
Aldrich Pump Co. This small pump is designed for 
installations where larger pumps were previously 
used. Plunger sizes range from 11/32-in to 244-in 
with displacements from 2.08 gpm to 109.6 gpm. The 
pressure range is from 390 psi to 20,700 psi. One 
section of the material is devoted to applications in- 
cluding metalworking, plastic molding and general 
industrial use. Other sections describe the parts such 
as crankshaft, frame, connecting rods, lubrication sys- 
tem, plungers, and valves. 
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AIR CYLINDERS ... Miller Fluid Power Com- 
pany’s new Bulletin A-105K gives complete, up-to- 
date design, construction, engineering and mounting 
and dimensional data on their 200-psi, heavy duty 
air cylinders from 144-in through 14-in bores and 
strokes through 22 ft. This bulletin supersedes Bul- 
letin A-105G and includes the new Model 77, Model 
83 modified for additional mounting strength, and 
further data on high temperature operation. 
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HYDRAULIC 
CONTROL VALVE 


(Directional) 


Model S.P. 
e For Single or Double Acting Cylinders 
e Pressures to 1500 PSI 
e Built-in Adjustable Relief 
e Ball Checks Openings 
'/,"" cylinder ports 34," inlet and outlet 
Write for literature 


GRESEN MANUFACTURING CO. 


628 Colfax Ave. N. Dept. A-55 Minneapolis 11, Minn. 














Air and Hydraulic Cylinder 
e FOR HEAVY-DUTY APPLICATIONS OF ALL 
TYPES « TO MEET ALL SIZE AND PRESSURE 


REQUIREMENTS ¢ BORES TO 60” DIAMETER 
e STROKES OF 50 FT. AND LONGER 


Lincoln Machine Company will design, engi- 
neer and build standard or special hydraulic 
and pneumatic cylinders with trunion, rod-end 


18/2" Bore 
13" Rod 
3000 PSI 


Write today for Lincoln’s cata- 
log. It gives engineering data on 
many types and sizes of heavy- 
duty cylinders. 
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flange, blank-end flange, foot, clevis or center- 
line mountings. 

Call on Lincoln when you require large, power- 

ful rotating or non-rotating hydraulic and air 

cylinders, heavy-duty mill-type cylinders. Our 

engineering department will give you fast, 

practical assistance in design problems 

. .. and our modern plant will build 

your cylinders quickly and 

economically. 


ae | lea | he __—_ SS 


LINCOLN 


MACHINE CO., INC. 
326 West 2nd Street—Salem, Ohio 
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Harry W. McCracken 


The Stanley M. Procter Co. 


H. M. Kirby 
A. W. Cash Company 


James F. Healey 
The Aro Equipment Corp. 


* News about people, manufacturers and sales organizations < 
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The Stanley M. Proctor 
Company, Cleveland, has named 
Harry W. MeCracken as district 
sales manager. McCracken, whose 
experience in the field of hydrau- 
lics and pneumatics covers a peri- 
od of over 20 years, was formerly 
district sales manager for Westing- 
house Air Brake Company. 


A. W. Cash Company has ap- 
pointed H. M. Kirby to the new- 
ly created position, director of 
marketing. A graduate of Purdue 
University, he was previously con- 
nected with the American District 
Steam Company. 


Industrial Piping Supply 
Corp., is the new tube fitting dis- 
tributor for the Parker Appliance 
Company in Bessemer, Alabama. 
The company will cover Birming- 
ham, Mobile, Decatur, Sheffield, 
Huntsville and other points in Ala- 
bama, as well as cities in north- 
west Florida. 


John M. Wilson has been ap- 
pointed chief engineer of the de- 
velopment and design division of 
the engineering department of 
Minneapolis-Honeywell’s Brown 
Instrument Division. 


James F. Healey has joined 
the technical staff of The Aro 
Equipment Corporation. He 
will be responsible for a new pro- 
gram covering precision instru- 
ments applicable to guided missiles 
and pilotless aircraft. 


Ray Gayner, assistant to the 
manufacturing vice president of 
Northrop Aircraft. Inc.. has as- 
sumed duties to coordinate all 
manufacturing operations for the 
company. 


The American Thermometer Di- 
vision of Robertshaw-Fulton 
Controls Company has been re- 
named the American Controls 
Division. 


Howard I. Dickson has been 
promoted to senior sales represen- 
tative for the Chiksan Company. 
Joining the organization in 1949, 
as an order clerk, Dickson rose 
rapidly as salesman, and sales of- 
fice manager to his present posi- 
tion. 


Ritter Engineering Co., Pitts- 
burgh, has been named a distribu- 
tor for tube and pipe fittings of the 
Parker Appliance Co. The com- 
pany, headed by Wayne G. Rit- 
ter will cover western Pennsyl- 
vania and upper West Virginia. 


E. M. Detwiler was promoted 
to works manager of Lake Erie 
Engineering Corp. He was gen- 
eral superintendent since 1953. 
Also filled were three other newly 
created offices; H. Bennett as 
sales manager, Robert J. Fuller 
as assistant treasurer and Robert 
W. Gerhardt as sales project en- 
gineer for the company’s line of 


Continued on page 112 
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specify 
standard 


Dryseal-Thread 
Pressure Plugs 


Use them in place of ordinary pipe plugs, or 

wherever liquids and gases must be con- 

tained under pressure. UNBRAKOs seal with- 

out compound. They are made of the same 

high strength alloy steels, have fully formed 

For example— threads and the same internal wrenching 

This Century de- feature as other UNBRAKO socket screws. 
ne Standard sizes— 6” to 1}4"”—are stocked 
variable delivery pump with by authorized industrial distributors. Ask 
maximum output of 20 gpm your UNBRAKO supplier for Bulletin 883. Or 


@ SOCS pel. Contury rocervely fe 125 write STANDARD PRESSED STEEL Co., 
gal. capacity. : 
YOUR INQUIRIES ARE INVITED Jenkintown 2, Pa. 


4 | 
CEnTurRY HyDRAULICS, Inc. UNBRAKO SOCKET SCREW DIVISION 


8866 GREENFIELD — DETROIT 28, MICHIGAN 
JENKINTOWN PENNSYLVANIA 


Get Easier, More Accurate 
Cylinder Speed 


2B a Control 
- with 
| Pneu-Trol 
gat VALVES 
2000 and IN AIR OR 
5000 (steel) P.S.t. HYDRAULIC USE 


Plain Pneu-Troi ¥a:ves combine in @ short, com- 
Elastoplastic i pact body, a tapered fine thread needle 
Caps and Plugs © for extremely accurate air or oll flow 
contro! and a floating retro bal! check, inh 
which permits full flow in the opposite Tit 
direction. Retro bali floats in most sensi- 
tive position to seat, requiring only a 
\ slight differential pressure to fully open 
or close it. Check Valve and Needle Valve 


Threaded Caps 
and Plugs 


eeeteeereeeeeeeee 


low-cost way 
: , — incorporate single function features of 
ERO IE is 3 SR PRES Flow Control! Valve. All valves available 

4 in 5 female pipe sizes—4" to %". 
S.S.WHITE PLASTIC PLUGS AND CAPS are the = Valve bodies are made from brass, alum- iio uit 
ideal way to protect threaded and unthreaded num, stocl or statnioms stesl. Alwactive MILE ra im 


Prices—Imediate Delivery 
parts against losses due to damage, dirt, moisture Write for Ilustrated Circular and Price List. 
and loss of fluids or lubricants. Easy to apply — * Inlet speed contro! for Single Acting 
easy to remove, they're a “must” during shipment, 7 Double Acting Cylinder. Cylinder ‘ 
storage or maintenance. “ , Fi 
Samples and literature on request. Write Dept. L 


POE : es mire 

















Pneu-Trol Devices, Inc. 
1426 N. Keating Ave., Chicago 51, Ill 
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Post nena fal Industry 


die casting machines. Bennett and James L. Straight has joined 
Gerhardt were formerly associ- the public relations staff of Lear, 
ated with Hydraulic Press Manu- Incorporated. A prominent avi- 
facturing Co., and Fuller came ation executive and _ publicist, 
from Colonial Radio Corp. 








J. E. Rhoads & Sons, have 
moved their main office from Phil- 
adelphia to 2100 W. Eleventh 
Street, Wilmington 99, Delaware. 
This new office building, adjacent 
to their plant, will enable the com- 
pany closer coordination of sales, 
engineering, research and produc- 
tion and give more efficient service. 


M. J. Ross has been named 
manager—export trade, for both 
the Quaker Rubber Corpora- Sumes 1. Strela 
tion and The Watson-Stillman Lear, Incorporated 
Company Divisions of H. K. 
Porter Company, Inc. He was pre- Straight was recently associated 
viously export manager for Quaker with tue California Manufacturers 
Rubber Corp. Association. 





ELIMINATES 
FLARING, 
¢ right THREADING, 


b : 
We are at t earings— 


pand of big aren ben with their WELDING, 
on 
advise them ell bef : SOLDERING 


A HACKSAW AND FILE IS ALL YOU NEED 


Excessive wrench torque is unnecessary for seal does 

not depend upon tightness of the nut. Nut fits loosely on the tube for ease of assembly. 
The higher the pressure the tighter the grip. LENZ FITTINGS are ideal for quick, simple, 
easy to assemble, leak-proof connection — for steel or copper tubing —on air and 


hydraulic systems. 


DO YOU KNOW ABOUT 
LENZ REDUCER COUPLINGS? 
Reducer couplings are adapters for standard 
bodies, making possible line reductions on 
any leg by use of stondord adopters and 
adapter nuts. 


. » » bearing specialists since 1919 | L E N Z C ©] M PA N » 4 


peony Ohio, try Box 1044-A e DAYTON 1, OHIO © ORegon 9364 
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Lincoln Supply Co., formerly 
located in Providence, has moved 
to new, enlarged quarters at 1139 
Main Street, Pawtucket, R. 1. This 
new one story structure will permit 
the company to display the various 
types of pneumatic and hydraulic 
equipment. Lincoln Supply has 
also been appointed distributor for 
the Imperial Brass Manufac- 
turing Company. An increased 
sales force will cover the states of 
Maine, Vermont, New Hampshire, 
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"WORLD'S HOTTEST JET J-57 
Sets Two World Records 


S wae AUTO-DIESEL Piston Rings ! 


Auto-Diesel have made quality piston rings since 1921. tas 
have pioneered many new developments—producing rings 
that have made outstanding performances. The terrific speed 
of J-57 Jets required rings that would give unusual perform- 
ance. These world record breaking Jets were equipped with 
ye Diesel Air Sealing Piston Rings made of Aircraft Stain- 
less Steel. Regardless of how exacting your piston ring prob- 
lems might be—consult Auto-Diesel Engineers, they have the 
experience to solve unusual ring problems. We manufacture 
sealing rings for actuating cylinders for Jet engines. 


Rhode Island and Massachusetts. 


Vickers Incorporated has fur- 
ther expanded its El Segundo Di- 
vision to provide complete facili- 
ties for the design and manufac- 
ture of special hydraulic valves 
for airborne application. Until re- 


4 SAVE MONEY 
QauTe. DIESEL LONG: WEARING 


Piston Rings 


LONG WEARING Guide Rings were badly need- 
ed in single acting hydraulic cylinders. The En- 
gineers at Auto-Diesel solved this problem by 
developing a bronze ring that gives much longer 
service. We are in position to fill small orders 


cently, this division was respon- 
sible for the design and produc- 
tion of a variety of hydraulic prod- 
ucts, including aircraft accessories. 


C. Shreve, superintendent of manu- 
facturing (left) and E. |. Brown, 
chief engineer of the El Segundo Di- 
vision holding two models of their 
pump control valve. 


The complete aircraft portion of 
the facility consists of an engi- 
neering design group, an engineer- 
ing laboratory and a production 
department. Vickers-Detroit con- 
tinues as both general office for 
aircraft activities as well as design 
and development for aircraft 
pumps, motors and allied products. 
Close liaison between El Segundo 
and Detroit will be maintained to 
minimize design, development and 
production time for all categories 
of aircraft oil-hydraulic equip- 
ment. 

Continued on next page 
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quickly and at ATTRACTIVE prices. 
made from 2” up to and including 10” 


ter and in widths from \4” to 1%”. 


Write for Details 


THE AUTO-DIESEL PISTON RING CO. - RINGS ané 
, 1921" 


3137 Superior Avenue «+ Cleveland 14, Ohio\ 


They are 


SHAPES 





SERIES “J” CYLINDERS 


for rugged, trouble free service 


e CARTRIDGE . 


. . rod-wiper, packing, bushing in one unit. 
e RUGGED BODY ... all steel end caps and barrel. 


e PISTON RINGS ... step-cut joint, sealing in both directions, 


long life, minimum leakage. 
e PRESSURE ... 2,000 psi heavy-duty . 
SIMPLICITY ... no tie-rods .. . no retainer rings. 


Write for Bulletin No. 53 


. 3,000 psi non-shock. 


Hydro -Line Mauupacturing Ca. 


5605 PIKE ROAD @ ROCKFORD, 
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lo provide faster delivery serv- 
ice to West Coast customers, Ful- 
ton Sylphon Division of Rob- 
ertshaw-Fulton Controls Com- 
pany has opened a new warehouse 
at Lynwood, California. It replaces 
the company’s facilities in Los An- 
geles. William J. Hajek is in 


charge of the operation. 


John Bermingham, former) 
sales representative, has been ap- 
pointed western sales manager for 
E. F. Houghton & Co. He suc- 
eeds W. A. Fletcher, who died last 
April and managed the territory 
since 1941. 


The Air Brake Division. 


Westinghouse Air Brake Com- 
pany has formed a new Special 


Products Group to expand that di- 
visions manufacturing and mar- 
keting activities. DeWitt L. Shel- 
ley has been appointed manager 
of this group which will specialize 
on quality controlled manufacture. 
The facilities and capacities at the 
division’s plant at Wilmerding, 
Pa., will be utilized. 


DeWitt L. Shelley 


Hydro-Line Manufacturing 
Company, Rockford, Iil.. held its 
first annual sales meeting on May 
5 and 6 at the plant and at the 
Wagon Wheel Lodge. Over 20 rep- 
resentatives of the national distrib- 
utor organization participated in 
the well planned two day program. 

A tour of the plant was first on 
the agenda. At a meeting which 
followed, O. B. Harding. president, 
reviewed the history and outlined 
the plans of the company for the 
coming year. He reported that 
sales in the first quarter were at a 
rate twice that of last year’s sales. 
John Harding, sales manager, de- 
tailed the new sales program and 
advertising plans. Jack L. Mod- 
rich, vice president, acted as chair- 
man of the meeting. 

The afternoon session was de- 
voted to technical and sales pro- 
cedural aspects. Joe Bos, chief en- 
gineer, covered design and con- 
struction features of Hydro-Line 
cylinders and went over inspection 
and final test procedures. Stuart 
Taylor, expediter, described in de- 
tail the steps in customer order 
procedure, including suggestions 
for handling special and emergen- 
cy orders. Bob Peterson, shop su- 








Westinghouse Airbrake Co. 


bubble-tight 


4-way 


SELECTOR 


AIR-MITE 


FILTER 


REGULATOR 





@ Special Filter for 
cleaner air 
@ Accurate injection of 
pre-atomired oil 


The new AIR-MITE unit is de- 
signed and built for maximum 
operating efficiency, ¢asy main- 
tenance and long life Operates 


VALVE 


A two-position, 4-way valve for air or hydraulic 
fivids at pressures to 100 psi and vacuum to 25”. 
GairrrD 
Leak free operation. Low cost. Low handle torque. 
Low pressure drop. Easy panel mounting. Corrosion- 
resistant materials—bronze, aluminum. Simple main- 
tenance— disassembly without disconnecting lines. 


SPECIFICATIONS 


1. Fittings — Model S-576 
for %” tubing port con- 
nections per AND10056. 
Model S-576-1 for %” 
female pipe thread port 
connections. 


3. Seals—standard com- 
mercial “O” rings. 

4. Finish — black ano- 
dized. 


5. Size: 3%” wide by 2%” 


Regulator — Incorporates 
piston cup instead of dia- 
phragm. Provides more 
accurate, stable regula- 
tion, lasts longer. Direct 
reading gauge for close 
regulation of outlet pres- 


at pressures to 160 psi. Avail- 
able in 44", 34” and \%)” T.P 
sizes. Individual units available 
separately 


lubricator — Auromatic- 
ally pre-atomizes an 
feeds oil mist into air 
stream. Simple micro 
adjustment permits ac- 
curate balance of oil-to- 
air supply. 


Write for « 


Filter — Porous sintered 
bronze element filters 
berrer won ¢ collapse 

is easy co clean 
Built in air baffle. Brass 
drain cock. 


walog sheets and prices. 


deep, including handle. sure. 
2. Weight 6 ounces. 


For complete information, send for Bulletin 3000. 


SPRAGUE E.pincoring Crporation ER> 


1144 WEST 135TH STREET, GARDENA, CALIFORNIA 


WANS — 


4415 W. CARROLL AVENUE ¢ CHICAGO 24, ILLINOIS 
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perintendent, discussed production 
methods and outlined the advan- 
tages of new machines and tooling 
now in use. 

At the dinner meeting Paul L. 
Reed, executive editor, APPLIED 
HYDRAULICS, spoke on the relation- 
ships of the fluid power manufac- 
turer and his distributors. 

A tour of the Greenlee Brothers 
plant was arranged on Friday 
morning, where cylinders on trans- 
fer machines were inspected. A 
new design hydraulic cylinder op- 
erated pole hoist and hole auger, 


now a standard road unit of 


Jack L. Modrich 
Hydro-Line Manufacturing Co. 
A.T. & T., was demonstrated at 
the plant. At a luncheon, Dave 
Crew, assistant to the president, 
Sundstrand Machine Tool Co., out- 
lined the Machinery Replacement 
Programs sponsored by the Rock- 
ford Group of Machine tool manu- 

facturers. 

The final afternoon program 
was devoted to individual discus- 
sions of distributors’ field prob- 


Ira Weston (left), president of 
Weston Hydraulics Ltd, North 
Hollywood, received the Perpetual 
Sweepstakes Trophy from the vice 
president of the Greater Los An- 
geles Safety Council, on behalf of 
the company, for the best safety 
record of 1954 in Southern Cali- 
fornia. 
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Aeroquip Corporation has 
purchased a newly completed plant 
in Toronto, Canada. The new facil- 
ities contain 30,000 square feet of 
factory area and offices for their 
recently formed Canadian subsidi- 
ary, Aeroquip (Canada) Ltd. 


R. P. Adams Co., Ine., has ap- 
pointed R. T. Nelson as their 
eastern regional representative. 
With offices in Pittsburgh, Pa.. 
Nelson will cover the eastern part 
of the country including the states 
of Michigan, Ohio, Kentucky, Ten- 


nessee, Georgia and Florida. Also 
announced was the appointment of 
W. G. Barstow Company, Min- 
neapolis, Minn., as sales represen- 
tatives for Minnesota and lowa. 


James F. Magin, vice presi- 
dent and director of the Square 
D. Company, has been appointed 
general manager of the company’s 
Industrial Controller Division. 
Magin joined Square D in 1946 
and was elected a vice president in 
1953. 








SOR i RS ma ema 


—— et 


a combination of two double-spindle honers, automatically finishes 
500 automotive connecting rods an hour to a tolerance of a few tenths 


of a thousandth, 


Easy-to-Form “Superior” Hydraulic Tubing 
Resists Vibration and Pressure Surges 
in Microhoning Production Equipment 


Material used: SUPERIOR carbon steel 
hydraulic tubing, 4%” OD x .049” 
wall and 4.” OD x .035” wall. 


Problem solved: The problem, the 


makers say, is threefold: ease of 


forming, ease of assembly, and 
ability to resist vibration and pres- 
sure surges of 100 to 500 psi with- 
out leakage. SuPERIOR tubing is 
the only tubing they have found 
that fills the bill. The non-aging 
hydraulic quality permitted the 
customer to keep an adequate 
supply on hand. 


The process: Bores .006 in. to 40 ft. 
in length are regularly honed with 
Micromatic equipment. The Mi- 


crohoning process is a method of 


automatically and rapidly remov- 
ing stock from cylindrical surfaces. 


Microhoning produces geometri- 
cally straight and round holes, with 
uniform surface finish, and with- 
out generating localized heat. 


Perhaps SUPERIOR can solve your 
problem, too. Use the coupon for 
free samples and literature. On 
the West Coast, write Pacific Tube 
Co., 5710 Smithway St., Los 
Angeles 22, Calif. 


r---------- 


SUPERIOR TUBE COMPANY 
2030 Germantown Ave. 
Norristown, Pa. 


Send me a free copy of Bulletin 40 — A Guide to 
the Selection and Application of Superior Tubing. 


Send me a free sample of (name 
of alloy) tubing; ” OD; ” wall; 
to be used for 
Name 
Title 
Company 
Street .. 


Circle 98 on Reader Service Card 





@ Since 1926 te 
design Ny the application, 


EQUIPMENT FOR 
FLUID POWER 
TRANSMISSION 


your 
problem? 


higher pumping 
speeds? 


tolerance of 
particle-laden 
liquids? 


peak suction for 
primary pumps? 


the Kraissl-50 
Roller Pump 


is unmatched for de- 
pendable performance 
on every one of those 
counts. 


Bulletin A-1330 has full 
data . .. write for it. 
The roller-rotor design 
easily handles particles 
that would jam more 
tightly-fitted mechan- 
isms—reduces cavita- 
tion, allowing higher 
speed operation*—de- 
velops high suction 
characteristics. 


*Roller mechanisms per- 
mit higher speeds with 
any off than most dis- 
placement designs. 


305 Williams Ave., Hackensack, N.j. 
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Edward M. Greer, president, 
Greer Hydraulics, Inc., has an- 
nounced the election of G. Lawton 


G. Lawton Johnson 
Greer Hydraulics, Inc. 


Johnson to the board of directors. 
Johnson, a graduate of the College 
of Engineering of the University of 
Michigan, joined the company in 


1953 as vice president. He now di- 
rects the operation of the wholly- 
owned subsidiary, Greer Marine 
Corporation, as well as those of the 
company’s products division. 


Ajax Flexible Coupling Co.. 
Inc., announced the election of the 
following officers at the annual cor- 
poration’s meeting: Wayne Belden, 
president; Charles W. Belden, vice 
president; Harley E. Northrop, 
treasurer; and Robert G. Cady, 
secretary. 


Howell Electric Motors Com- 
pany has recently strengthened its 
sale-engineering organization in 
five of its key marketing areas. A 
new district office has been opened 
in Saginaw, Michigan, headed by 
R. W. Hogan, formerly a mem- 
ber of the company’s sales engi- 





What he needs is a 


_ STAFFA HYDRAULIC 


RAM! 


Staffa Rams are available in four 
standard ranges: high and low 
pressure solid, high pressure 
hollow and tubby rams. Loads 
from 1 to 1§0 tons. Pressures up 
to 5,000 p.s.i., strokes up to 36”. 
Higher pressure and larger 
stroke rams are made specially. 

For rams, pumps and all other 
hydraulic equipment write to 
Chamberlain Industries Ltd., 
Staffa Works, Staffa Road, Ley- 
ton, London, E.ro. 


CHAMBERLAIN 


INDUSTRIES LTD. 


Staffa Works, Staffa Road, 
Leyton, London, E.10, England. 
Telephone: LEYtonstone 3678. 


vou 


vy. 








For pulling, pushing, lifting, 
pressing, clamp i 
or spreading. 


ing, bending 
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neering staff in Detroit. Paul J. Armstrong, Inc., with the main 
Moore represents the firm in the office located in Westmont, N. J. 
New York City—New Jersey area, \ New York branch office has also 
Lynn F. Hummel in the Florida been opened with Kenneth S. 
territory, with headquarters in Or- Lester as manager. 

lando, John P. Logan will cover 

Southern California and Arizona 


from his Los Angeles offices, and The 


Tate & Seanlon will handle the 


Howell line in Northern Texas MARKET PLACE 
with headquarters in Dallas. 








William G. Patriquin William H. Kiber was pro- 


The Gabriel Co. moted from assistant chief engi- Classified Advertising 


neer to the newly created position Rates: Cost of Position Want- 
: = ed Ads is $10.00 for the first 


of engineering and sales consultant iit eet plliteesl' tee Oe 
of The Gabriel Company. Asso- cents. Cost of all other classi- 
ciated with the firm since 1944, fied ads is $20.00 for the first 
Kieber has had extensive experi- inch and $15.00 for each addi- 
ence in the application of damp- tional inch or fraction thereof. 
ing devices. William G. Patri- Rates for Display Ads in this 
quin, former research engineer section will be sent on re- 


has been appointed to succeed Kie- quest. 











ber as assistant chief engineer. 


WANTED—BUSINESS ASSOCIATE 
Rapidly growing fluid power sales 


J. Neill Armstrong, distribu- organization in Denver wants top 
hydraulic pneumatic sales engi- 


tor of hydraulic and pneumatic neer. Part of company available 
components has incorporated his to right man. Box 6155 APPLIED 


William H. Kieber ; fg: , sie 
business, to be known as J. Neill a 


The Gabriel Co. 








Bellows “EPV” Sets New 
Performance Standards for Small Valves 





FREE-FLOW CAPACITY OF 5.4 CFM AT 100 PSI 


No. 80 
" 4 only SBS CHOICE OF 115, 230, 440, OR 12 V. SOLENOIDS 








RT SIZE 1/8” MAX. OPTIONAL PORT 
- 4 AIR PRESSURE FOR 
ORIFICE 1/16" 120 PSI MANIFOLD MOUNTING 








This useful, high quality No. 80 
% Heavy grey iron casting, ah 3 AIR PRESS is the last The EPV’s size and capacity make it highly versatile. It is 
es seoukt of’ 34 vase ae equally rugged and a seuews — are pense, 
cate el tl — roviding almost 100% freedom trom vibration damage. 
Wr Foner festee—15 tines aly Ons —eencent tapes gp gs oe Coils are designed for continuous duty at speeds as high as 
pressure of 5 to 150 Ibs. af take hemody teal a ie | 600 cycles per min. Moving parts which lie in the air stream 
% Throat clearance to center of pensive presses—and does them are of stainless steel to resist corrosion. 
10” diam. circle. more quickly, easily and economi- Bulletin EPV-30 Gives Full Information 
cally. Operated by Speedy Foot 
te Rom clearance 0 to 5”, stroke Censeel, Hand, aa ne a a Address Dept. AN-656 
5/8”, table 5” x 5”. Valves. Order from your supplier 


or write direct. Seal jai seed, 4— Ore 


Write for New Catalog of Speedy Air Tools and Accessories 
W. R. BROWN CORP., 2655 N. Normandy Ave., Chicago 35 AKRON 9, OHIO 
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Hydraulic 
CYLINDERS 


to specification 


T your service — since 1918 — the 

most modern machine tools to 

handle up to 15” I. D., including the last word in 

honing equipment and the most accurate of precision 

gauging equipment. Everything we do is to specifica- 

tion. Expanded facilities permit prompt delivery of 1 or 
1000 pieces in any material desired. 


Call Ente 2-3664 - Send specifications to 
AMERICAN HOLLOW BORING COMPANY 
1954 Raspberry St., Erie, Pa. 


WONLY THREE PARTS 

% MEETS 3.1.c. STANDARDS 

KE GREATER FILTERING AREA 
\ SPECIAL TRAP-WEAVE MESH 


The New 


CAPITAL HYDRAULIC OIL FILTER 


WITH MONEL METAL INSERT 


Reservoir Type for Hydraulic and Oil Re-Circulating Machinery 


EASY TO INSTALL + EASY TO CLEAN LONG LIFE + LOW COST 


SIZES AND SCREENS TO FIT YOUR NEEDS 


(CAPITAL eneieerine & Mrccorr 


5837 South Ashlond Avenue Chicago 36, Illinois 
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Supplied in 
Assemblies 


Flex-O-Tube will help you 
determine the assembly 
meeded or work to your 
own specifications in 
either case, modern facil- 
ities and latest inspection 
techniques assure you a 
uniformly high quality 
product delivered promptly. 


Supplied for 
Field Assembly 


O, #8 


Flex-O-Tube hose is also 
supplied in bulk coils with 
reusable fittings for field 
assembly. Complete range 
of sizes and types. 








a 


FLEX-O-TUBE 





If pressure is a factor in the perform- 
ance of your product, you can rely on 
Flex-O-Tube. For here is a name that 
has stood for uniformity of high quality 
for twenty-five years. 


And just as important, the Flex-O-Tube 
organization is one that you can rely 
on, too. When the pressure’s on for 
production you can count on prompt 
deliveries of flexible hose products that 
consistently meet specifications. 


These are but two of the reasons why 
industry has used miles and miles of 
Flex-O-Tube and continues to specify 
it in increasing quantities. Why don't 
you find out for yourself by “putting 
the pressure on Flex-O-Tube”? 


Please send me your free [J aircraft catalog. 


(_) industrial catalog 


es 





DIVISION OF MERIDAN CORP. 
a INKSTER, MICHIGAN 


Flex-O-Tube Co. (Canada) Ltd., Windsor, Ontario 


2527 JIM DALY ROAD 
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SIGHT FEED VALVES 


SIGHT FLOW INDICATORS = 


P\ib ge] PE wals 
POSITIVE 
LUBRICATION 


INTO YOUR PRODUCTS 


win NUGENT, 


LUBRICATING 
SPECIALTIES 


Sight Feed Valves provide a 

means of regulating and visually 

checking oil flow at the point of 

delivery to bearings, gears, etc. By reg- 

ulating the Sight Feed Valve, oil flow is con- 
trollable from 2 drops per minute up to 21 U.S. 
gallons per hour. The oil stream through the 
valve is visible at at! times through a removable, 
dust-proof sight glass. Sizes 44" to 34” i.p.s. 
for working pressures to 125 p.s.i. 


With a Nugent Sight Flow Indicator installed in 
your lubrication system, you can tell at a glance 
whether or not oil is flowing properly to vital 

parts. The Sight Flow Indicator can also be wired 
with an alarm bell to sound in any desired loca- 


tion—enables you to correct troubles quickly Cael 





and protect valuable equipment. Windows are 


removable for cleaning. Sizes from '." to 6”. Sight Feed Valve 


MULTIPLE OILERS : 


Nugent Multiple Oilers are designed 
for lubricating enclosed bearings and 
other hard-to-get-at spots. Oil from 
a pump or reservoir is piped to the 
oiler and fed to the bearings by 
means of tubing through independ- 
ently adjustable needle valves. 
Available in a variety of types with 
any number of feeds. 

In addition to lubrication special- 
ties, Nugent offers a complete line 
of lubrication devices and oil filters. 
Write for descriptive literature, ” Sight Flew Indicater 
mentioning the type of equipment 

you are interested in. 


0A S MLE OR FOIE 
Multiple Oiler 


& Co., Inc. 


CHICAGO 22, ILLINOIS 


421 WM. Hermitage Ave. 
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here's another reason 
why ofiginal equipment 
manufageurers should = 
see Pameo before making 2 eam 
thems pumps 





Pesco Cartri 
for pitch con 
tions in hyd 
propellers. 

having ind 
Pesco Carty 


~Provucts DIVISION 


- 


‘ae 
+ 


ydraulic pumps! Packed into the 
above is a miniaturized hydraulic 
sign—the Pesco Cartridge Pump. 
ion answers the need for extremely com- 
Mncorporation into packaged hydraulic or 
pms. They are Pesco-designed to be integral 
Of such assemblies, relieving manufacturers of 
s of designing, producing or servicing their own 
By giving Pesco this responsibility, manufacturers 
th pump specialists having extensive experience. The 
—packaged systems that operate better and more de- 
dably are produced with fewer headaches. 

Cartridge Pumps have all the outstanding features you 
would expect to find in a Pesco pump including “Pressure 
Loaded” bearings for longer service life and higher volumetric 
efficiency. In addition, they require no shaft seals or external 
plumbing connections and may be mounted in the oil sump. 
These gear-type pumps operate at pressures to 4,000 psi and 
speeds to 12,000 RPM. 

Can we work with you in designing a Cartridge Pump for 
your packaged system? Your project will receive the personal 
attention of skilled engineers to assure a successful solution. 
For details, write: PESCO, 24700 North Miles Road, 
Bedford, Ohio. 


BORG-W 


24700 NORTH MILES ROAD ° BEDFORD, OHIO 
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Announcing. om 


THE 
. Index to Catalog and Manu- 


MASTER [erat 
CATALOG (eae. 


. Alphabetical index of Prod- 
ucts and Manufacturers. 


. Section will in- 
clude specimen pneumatic, hy- 
draulic and electrical diagrams; 


Oo F ; F Fiuid Power Circuits; pipe and 
tubing selection tables; charts 
= of hydraulic fluid characteris- 


tics; graphic solution charts and 
fundamental formulae for se- 


; od Ai. 44) lecting components and build- 
FLUID POWER =r 


. Where to Buy. A local buyer's 
guide or “yellow pages" type 
of listing of independent out- 


= lets, dealers and distributors, 
listed alphabetically by city 
and state. 


A LONG NEEDED MASTER REFERENCE FILE 
(compiled by the editors of Applied Hydraulics) 


READY OCTOBER 1955 


Now for the first time, a single source of 
reference for engineering and technical 





CLOSES FOR ADVERTISING 
JULY 15, 1955 


Manufacturers 
Your catalog sheets filed in the MASTER CATALOG are assured 





data, replete with graphs, charts and 
tables, a product directory section, 
backed up by manufacturers’ condensed 
catalog sheets, a trade name index (first 
time published) and a geographically ar- 
ranged “Where to Buy It Locally” section 
(Yellow Pages Directory). First time 
published. 


All this valuable information in a hand- 
some hard cover bound single volume, 
thumb notch indexed for easy reference. 
A reference manual of infinite value to 
designers, engineers and specialists in 
fluid power application and operation. 
Covering hydraulics and pneumatics. 


Compiled and Published by 


New York 

60 East 42nd Street 
New York 17, New York 
MUrray Hill 7-3420 


Chicago 


Chicago 11, Ill. 
Whitehall 3-1655 





of permanent pre-indexed availability in a volume of high refer- 
ence traffic by the very people whose responsibility it is to 
select, specify and buy your products. Be sure your customers 
and potential customers have your condensed specifications for 
easy reference in this time-saving master catalog. If you have 
not made your space reservation, write or wire for complete in- 
formation. (Space users have their listings throughout the 
Catalog in bold face type.) 


Distributors’ Advertising Closes July Ist. 


Your advertisement in the "Yellow Page Where to Buy It Locally" 
section in full page, one-half or one-quarter page units, arranged 
geographically, sells your organization to local area customers 
and prospects, as well as establishing your reputation as a pro- 
gressive sales agency to the trade nationally. If you haven't 
reserved your space, write or wire for rates and information. 
Most areas already well represented by distributor advertising. 
Advertisers have their listings in bold face type. 


CATALOG INQUIRIES ARE “READY TO BUY™ INQUIRIES 





1240 Ontario Street a 


520 North Michigan Ave. 


Distribution over 12,000 to OEM and Inplant 


users of fluid power is guaranteed. 


APPLIED HYDRAULICS 


Cleveland 13, Ohio 


SUperior 1-9622 


Los Angeles London 

3460 Wilshire Blvd. 31 Palace St., Westminster 
Los Angeles 5, Calif. London S.W.1, England 
DUnkirk 9-9364 Victoria 2608 




















